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Charles E, Buell’s System of Combined 
Telegraph and Electric Clock Circuits. 





As early as 1841 and 1847, attempts were 
made to operate and control electric clocks 
at remote points from a standard controlling 
clock by means of an electric circuit. 

New forms of electric clocks have multi- 
plied since then, but no radical improve- 
ment, no effective working of clock systems 
developed. 

The systems offered required the con- 
struction and maintenance of electric cir- 
cuits, especially for time systems, and the 
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the ordinary manner of Morse tclegraph- | 


ing. 

The line so equipped is normally charged | 
by the main battery B, the circuit being in 
part over the armature lever of the electro- 
magnet A. 

There are also included in the main circuit 
the relay electro-magnets, #, H, which are 
adjusted to respond only to an increase of 
the force charging the circuit, and not to be 
made operative when the circuit is charged 
by the main battery B, alone, so that tele- | 
graphing upon the circuit does not cause the | 
armaturesof the relays, #, H,to be attracted. | 
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Cuarues E. Bue.’s System oF ELectric Tre Circurts. 


clocks were so connected with these circuits | 


as to require heavy batteries, and to be liable 
to become out of order by extraneous dis- 
turbances of the circuits, so that the ex- 
pense and uncertainty of operating these 
systems defeated the attempts to introduce 
electric time systems, which would other- 
wise be in public favor. 

We show in figures 1 and 2 of the accom- 
panying engravings, how a system of time 


transmission can be combined upon the same | 


circuit with a signalling or message telegraph 
system and avoid the expense of special 
wires and batteries, and the uncertainties and 
obstacles heretofore attending the attempts to 
transmit time over electric circuits where 
special lines and batteries were required and 
where a disturbance of the circuit deranged 
the system. 

Referring to Fig. 1, there is shown 2 main 
line wire in which are included the relay 
electric magnets, F, F, and transmitting keys, 


K, K, for receiving and transmitting mes- | 


sages by a make and break of the circuit in 





An auxiliary battery C, is so connected to 
|the main line that the depression of the 
| armature lever of the electro-magnet A will 
|interpose the auxiliary battery C. in the 
main line, together with the main battery B, 
so increasing the force charging the circuit 
as to cause the armatures of the relays, E, E, 
to be attracted, and when the armatures of 
these relays are attracted they close the local 
| circuits, shown connected therewith, and 
| make operative an clectro-magnet that is 
adapted to set the hand on each clock to 
XII, if it should be within a minute of that 
time. 

The electro-magnet A is controlled by the 
regulator clock, which is adapted to close 
the local circuit that includes said magnet, 
every hour, or every twelve hours, as may 
be preferr'd, and to hold it closed leng 
enough to send out an impulse from the 
battery C, to set all the clocks «long the 
| line. 

Clocks are used that are wound by hand 


| | 
adjusted to 


| or automatically wound, and are 





a fair degree of accuracy in the ordinary 


|manner of adjusting clocks, and thus set to 


corre*t time over a line used for other pur- 
poses if they should have gained or lost 
within the twelve hours. 

The clocks being controlled by the local 
battery employed to work the sounders, G, 
G, and being arranged to be controlled only 
at a period of time when the hour-hand of 
each is within one minute of XII, they are 


| not liable to any of the extraneous troubles 


that have been heretofore met in attempts to 
work clocks over electric circuits, and as 
they de not depend upon a strength of cur- 





should be utilized to set clocks, which if done 
at 6 o’clock every morning or at midnight 
could not interfere with their other uses, and 
would admit of the most profuse distribution 
of correct timepieces with comparatively no 
expense over present uncertain methods. 
——_—-e@g>eo --—-—_ 
Random Flashes from New England. 
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THE JABLOCHKOFF CANDLES AT PRANG’S— 
THE BRUSH-SWAN ENTERPRISE—MINOR 
NOTES. 





The Jablochkoff candle can be seen at but 











| rent over the main line to perform the work 


of moving the hands of the clocks, but 
simply a strength of current to attract the 
armatures of the relays, ZH, ZH, they can be 
made operative over the longest as well as 
shorter circuits, and cheap clocks can be used 
with a certainty never before attained by very 
expensive clocks. 

Fig. 2 represents a railway station with its 
telegraph office, and with a clock placed in 
view of ihe platform and of passing trains, 
both the clock and the telegraph apparatus 
being made operative ever the same line that 
extends along the railway. The combined 
system of electric clocks and telegraph is the 
invention of Mr. Charles E. Buell, of New 
Haven, Conn., who has recently devised a 
system in which the clocks are kept in mo- 
tion by local batteries, or batteries which 
consist of plates of metal buried in the earth, 
or from secondary batteries at each station 
that. are charged by the waste current flow- 
ing over the main line, so that the clocks 
require no attention or winding up, and the 
clocks thus kept going are set at predeter- 
mined intervals to standard time over the 
line used for telegraphic purposes, if they 
have become too fast or too slow. 

As the clocks would keep going, with a 
fair degree of accuracy, if the line wire should 
be broken for several days, and as the trans- 
mission of time signals is robbed of the ex- 
penses that have been necessary in other 
systems, this form of electric clock system 
must meet with public f:vor in this 19th 
century, when the entire civilized wor!d is 
being run on schedule time, and are looking 
for absolutely correct time without con- 


_stantly recurring expense and irksome care. 


Every telephone and district telegraph line 
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one place in New England. The New York 
organization has a branch office adjoining 
that of the N. E. Weston at 18 Post-Office 
square, Boston. Some time ago they sold to 
L. Prang & Co., the famous chromo firm, a 
six-light plant for special service in their 
factory in Roxbury. This isolated system 
deserves more than a passing notice. It is 
installed beside several Weston lamps, and 
the contrast between its steady deep-red 
glow and the bluish flash of the Weston is 
very marked. The current is furnished by 
a Siemens alternating generator, of the form 
which had grown out of the principle first 
illustrated in 1879, excited by one of his 
smaller machines. The dynamos are located 
in the engine-room, and take their power 
from the motors used for the general work of 
the factory, requiring 1,260 revolutions per 
minute. 

Five insulated copper rings are placed at 
one end of the armature shaft, each of four 
of them connecting with the end of a section 
comprising four of the sixteen coils of the 
armature, the other four ends being joined 
at the fifth ring. Externally the four direct 
rings are connected by thick narrow copper 
sprin¢s or brushes, with the circuits to which 
the lamps are attached. Two of these cir- 
cuits carry two lamps each, the others one, 
and the endsof all unite in one return wire 
to the brush of the fifth commutating ring. 
The brushes, being mounted on a movable 
standard, may be used as cut-outs, sending 
currents only through sich lines as are kept 
in contact with the commutator. A hand 
switch on each lamp shifts the current from 
one of the six candles to another. as about 
once in every hour and twenty minutes a 
‘pair of carbons are consumed. Thus while 
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the switch-arm normally connects with one 
of the six metallic blocks corresponding to 
the candles, a seventh contact point bridges | ten hours a day, and three regular sizes, or 
the lamp entirely, and all the wires unite | candle powers, have been produced. No 
beyond the carbons in one conductor, which | standard size has been specially adopted. 

continues the circuit to another lamp or joins} The entire product of this factory, which 
the return ends of other circuits on their way | was at first the private property of Mr. Mont- 
to the common armature connection. It will} gomery, but which bas passed into the hands 
thus be seen how complex an arrangement is | of the Brush-Swan Company, has been ac- 
required for such a system. The work of | cumulated, in view of the advent of a day 
switching at the proper time has in some} when the long work of experiment and prep- 
other plants been done automatically, but | aration having been accomplished, many 
this is not attempted here. | thousands of lamps would be loudly called 

During the short days when light is needed | for. 





Of course, the Swan interests here have 
in the finishing-room and on much of the| suffered almost beyond computation by this 


| mae > j 
| ing of the Swan factory in Roxbury last fall, 
eighty hands have been constantly employed | 





finer work, these lamps have given the | 


greatest satisfaction in quality and steadiness | field by 
! - . . 
| efforts have from time to time been made to 


under the most severe tests in descerning and 
discriminating between colors. 
THE BRUSH-SWAN ENTERPRISE. 


delay, as well as by the occupancy of the 
rival companies; and strenuous 


secure lamps for use by direct current, as 


across the water. Mr. Montgomery has, 


As is well known to some of your readers | however, steadily maintained that the use of 


the Swan lamp, invented by Joseph Swan, 
of England, and proved by extensive instal- 
lations in Europe and on the ocean steamers 


an accumulator, in connection with a daily 
supply of current of high intensity from a 
plant utilized at night for are lighting, would 


to be one of the finest of incandescent illu- | prove a reliable and the most profitable 

































































minators, has for two years been waiting the 
successful issue of the Brush accumulator 
experiments. 

In closing his phenomenal tour in Europe, 
during which he organized numerous Brush 
light companies and realized a private profit 
of somewhere from $500,000 to $890,000 in 
the sale of the patents, Mr. Thomas J. Mont- 
gomery purchased the Swan light for America 
and took measures to establish a manufactory 
in Boston. 

The fitting up of this establishment occu- 
pied the larger part of last year, and invalu- 
able assistance was rendered by Mr. Edmunds, 
of Newcastle, Eng., who aside from being 
one of the most genial and gentlemanly 
of electricians, has probably had better oppor- 
tunity for observing the working of the differ- 
ent systems of incandescent lamps under the 
control of the experts of each company than 
any other person in the United States at the 
present time. He had charge of the Swan 
exhibition at Paris, and is an enthusiastic 
believer, not only in that system, but in the 
adaptation of the incandescent lamp to the 
myriad uses of civilization. 


Since the open-! the cells promised for experiment. 






























































CHARLES E. BUELL’s SysTEM 


method of delivering force to its lamp, while 
the steadiness of the secondary current 
would tend to materially prolong its life. 
He has, therefore, absolutely refused to be 
hurried in the matter, while sharing the 1n- 
tense interest and impatience of many others 
the country over. 

In a recent circularissued by the company, 
the following explicit claim appears: ‘‘ The 
Brush Electric Company will this month 
(June) commence the shipment of Brush 
storage batteries to fill the large orders which 
have accumulated on the books of the com- 
panies. We desire to state that these bat- 
teries are guaranteed by the Brush Electric 
Company, just as all the apparatus hitherto 
sold by them has been, and that the state- 
ments of our opponents regarding them, 
which have been so industriously circulated 
of late, are false in every particular,” 

So it comes to pass that the individual 
capitalists, syndicates and old Brush com- 
panies, who have waited and watched, and 
been alternately patient and exasperated at 
the long delays, are now on the gui vive for 


anticipated by Boston and associated parties, 
was promised for June 20, and has been daily 
expected. They are to be placed in the 
hands of Professor Cross, of the Massachu- 
setts Institute of Technology, whose verdict 
will be awaited with interest as the first 
opinion by a presumably able and unpreju- 
diced scientist. The mills of the Willimantic 


Linen Company are wired in readiness for | 
their plant, which is expected at any time. | 


The officers of this organization state that 


they expect to utilize 60 per cent. of the cur- | 


rent supplied to the batteries, which, though 
not 
some have extravagantly claimed, will yet, 
if realized, prove a material advance over 
the results attained by other systems. There 


can be no question as to the intense interest | 


which centers upon this Brush imp*ovement. 
The recent decision of the courts, sustaining 
the Brush patents, and throwing out the 
claims of the Faure Company for alleged in- 
terference, have strengthened the faith of 
believers in the integrity of Mr. Brush’s per- 


sonal claims for his accumulators and in his 








or ExLectric Trme Circuits. 


business sagacity, as heretofore displayed. 
Almost unlimited amounts of capital are 
waiting investment in the event of successful 
tests. 

There are, however, very grave questions 
to be answered regarding not only the present 
efficiency but the permanence of the storage 
battery, and the tendency of interested parties 
to believe a story of guesswork regarding 
the minimum deterioration and maximum 
redelivering powers must be curbed and held 
in check, or great disappointment will with- 
out doubt result. It is said to be proven 
that the Faure battery can show but 40 to 45 
per cent. redelivered, and depreciates in 
value nearly or quite 30 per cent. each year, 
conclusions which have practically laid it on 
the shelf asa commercial venture. Hence 
the doubt which has arisen in the minds of 
intelligent people has sprung largely from 


. . : ! 
‘* working without perceptible loss,” as | 


| These claims, involving the vital points in 
| the success of any storage system, cannot 
be substantiated in a day ora month. With 
| all due respect to Prof. Cross, New England 
capitalists should hardly be satisfied with the 
testimony of an authority who is reported 
to have only recently maintained that the 
greatest efficiency of dynamo machines is 
reached when their internal resistance equals 
that of the exterior circuit. The crucial test 
of time should be applied, and expert testi- 
mony accumulated. 

| One of the first clegtrical teachers of the 
country lately truthfully remarked that the 
expense of any system of accumulation ex- 
ceeds that of a direct supply by exactly the 
cost of storage, provided there is no loss of 
current. This cost of storage evidently in- 
cludes original outlay and maintenance of 
batteries. The latter item, at 30 per cent., 
makes a heavy tax upon the consumer, to 
which must be added the loss (in systems 
now in use) of at least 50 per cent. of cur- 
rent energy. These adverse considerations 
are offset, so far as a saving to the company 








and consequent balancing of rates to custom- 
ers is concerned, only by the utilizing of 
the arc plant for incandescent work, at times 
where little light is called for, and a reduction 
of copper in distribution by the use of cur- 
rents of high tension, to be transformed 
within the battery to the quantity currents 
required by incandescence. The additional 
reliability of a local reservoir will of course 
prove advantageous, but even this has been 
| greatly exaggerated, as any one may satisfy 
himself by considering the regularity and 
| reliability of delivery attained in all portions 
| of Edison’s New York district the past ten 
|months, and the advantage of having the 
| entire distributing machinery directly under 
| the care of experts, instead of where it may 
|be tampered with by careless patrons or 
}ambitious experimenters. The first and 


greatest work of the storage system ‘as an 


One lot, | 


the fact that the Brush accumulator pro- | aid to central station illumination will be its 
fesses to have made so very longa stride | power of compensating for the pulsatory or 
toward perfection, yielding upwards of 90 | intermittent action of dynamos, thus insur- 
per cent. of the stored current, and attained | ing steadiness and providing a reservoir of 
a practical indestructibility, having a deterio- | energy in case of limited interruption in the 
ration of but 2 or 3 per cent. per year. | main circuit. 
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Mr. Montgomery, who it will be remem- 
bered controls the Brush battery for the entire 
world outside the United States, and has 
almost as wide a field for the Swan lamp, is 
reported to be preparing for an extended 





are only waiting the success of these demon- 


strations before making decided moves to- 
ward systems in hundreds of places. Work 
has already been commenced on the station, 
which will be a neat brick structure, 49x85 


tour of Europe and other countries, with the | feet, all the machinery resting upon founda- 


object of establishing agencies or effecting 
sales of his valuable franchises. He will 
probably be accompanied by Mr. Nicholas, 
for several years in the employ of the Brush 
Company. who has lately spent several 
months in the Cleveland laboratory. This 
action is an exponent of the confidence 
possessed by Mr. Montgomery in the com- 
bined system which is emphasized by the 
great preparations and enlargements just 
completed by the Brush Company at their 
Cleveland factory for the manufacture of ac- 
cumulators, 

The same great corporation, in the circular 
above alluded to, call attention to the fact 
that they are now making lamps of 1,200 
candles (nominal) with generators which give 
10 such lamps with an expenditure of 6-horse 
power, 20 with 11-horse power, 30 with 15- 
horse power and 64 with 35-horse power. 
While the lamps are furnished at the price 
of the larger size, the dynamos are materially 
lower in price, and the reduced illuminating 
power will without doubt be utilized in many 
places. 

MINOR NOTES. 

Among the different forms of cfit-outs for 
are light circuits there are but few which 
commend themselves to the intelligent elec- 
trician. The best which has come into general 
use is perhaps that invented by R. J. Sheehy, 
for a long time in the employ of the Brush 
Company in Boston and New York, and is 
familiar to every practical are light en- 
gineer. 

Another excellent device has more recently 
been perfected by Messrs Bosworth & Swan, 
of Boston, and is now being made by Bos- 
worth & Brown, 40 Oliver street. In this 
compact little machine the sliding-switch is 
of marble with a spring controlled by a latch 
fastened to the armature of an electro-magnet 
in adivided circuit. Thus while the cut-out 
itself may be placed at a fixture on the top of 
the building where it will disconnect the 
entire local loop, the shunt may be carried 
to any desired point below where the throw- 
ing of a two-button hand-switch will com- 
plete the desired circuit through the coil 
above, instantly draw the armature, release 
the latch and allow the spring to slide the 
switch-plate, first completing the outside 
circuit and then opening the loop traversing 
the lamps, thus preventing all sparking, and 
by means of a proper coil introducing a com 
pensating resistance, if desirable. The only 
thing remaining to be desired is an attach- 
ment for again connecting the local portion 
to the main circuit without the necessity of 
visiting the switch. 

Messrs. Bosworth & Brown are energetic 
young men, and in addition to conducting a 
general business in electrical repair work, are 
experimenting systematically on several 
original ideas on electric lighting, including 
both dynamo and lamps. 

Alexander Bernstein, the electrician of the 
company of the same name, is either on his 
way or about starting for Vienna, where he 
proposes to show the new low-resistance 
lamp which is now being experimented upon. 
After the close of the exhibition, he will 
probably visit several cities of the Old World, 
intending to make in all an outlay of about 
two thousand dollars in-thus bringing his 
inventions into notice. 

After an exhaustive discussion of the ad- 
vantages of the various plans offered by the 
Edison system, the new Illuminating Com- 
pany of Brockton, Mass., have contracted 
with Mr. Edison for the construction of their 
entire initial plant, including the station with 
all its machinery, and a combined system of 
underground and pole lines. Tubes carrying 
the new three-wire conductors will be laid 
through the business center, with pole spurs, 
erected along the rear lines of estates, mid- 
way between the side streets. This combina- 
tion of the Edison company’s facilities will 
prove an excellent illustration of the capa- 
bilities of the system, and will undoubtedly 
attract much attention from the many who 





tions built up from a solid clay stratum 
several feet below the surface. It is expected 
that light will be supplied by September 15, 
and perhaps at a much earlier date, and Mr. 
Edison will probably run the system for 
such a length of time as shall be necessary to 
thoroughly test its efficiency, turning it over 
to the company in perfect working order, 
The wiring of buildings will probably be 
done by the expert corps of workmen re- 
cently organized as a branch of the fixture 
business of Bergmann & Co., under the able 
direction of E. T. Greenfield, superintendent 
of the house installation department of the 
New York First District. W. D. Rich, who 
has superintended the mechanical details of 
the system just being completed in Shamokin 
and Sunbury, Pa., will represent Mr. Edison 
in the construction work of the Brockton 
plant. 

It was expected that the Sunbury system 
would be started on the Fourth. 

RAMBLER. 
Fall River, Mass., July 5, 1883. 
——~gpeo—_—__—_ 


A number of prominent men witnessed a 
trial at Riverside, N. J., of a Compressed 
Air Motor. The trial was made on the 
horse car track running to Paterson, which 
is about two miles long. The road bed was 
bad, the rails being unadapted to the wheels 
of the motor, while in some places there was 
a grade of nearly 500 feet to the mile. The | 
trial trip was pronounced an entire success. 
The party was carried over the country road | 
at a speed of twelve miles an hour. No| 
smoke, or cinders, or rocking motion w 
perceptible, and the car with its load was 
stopped in the middle of a steep hill, with- 
out the application of brakes. 
traveled in successive trips was twelve miles, 
with one charge of compressed air. It is 
understood that an experiment will be made | 
on one of the city lines where speed is an | 
object, and also that an application will be 
made to bring it into the service 
elevated roads. 


as 
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Killing Animals by Electricity. 





An English paper thus clearly describes an | 


easily constructed apparatus for putting an 
end to worn out horses, asses, or cattle, by 
the electric discharge, which is well worth, 
especially as the dog-killing season is at 
hand, the attention of Mr. Bergh. An 
ordinary stall has an iron plate fastened upon 
its floor large enough for a horse, bullock, 
or otheranimal or animalstostand upon. With 
this plate is connected the negative pole of an 
electrical condenser, formed of alternate 
layers of tinfoil and tissue paper soaked in 
paraftine. This condenser is charged from 
an ordinary coil to its full capacity of a 
hundred ‘‘ micro-farads,” and is to be dis- 
charged at an electromotive force of 15,000 
“volts,” which produces a one-inch spark. 
The animal to be dispatched has the top of 
its head and also its feet and legs wet with 
salt water. 
its hoofs or feet resting on the iron plate. | 


The brass knob which makes the positive | 


pole, and has an insulating handle, is then | 
applied to its forehead, and it falls down 
stone dead the moment the contact is effected. 


There can be no kind of death more free | 


from pain as well as from the revolting cir- | 
cumstances attending the slaughter of favor- | 
ite or condemned animals, when age, acci- 
dent, disease, or law renders it necessary to | 
kill. Possibly before capital punishment is | 
abolished death by judicial lightning after 


such a fashion may be adopted in place of | 


the hideous brutality of the long drop. | 

Certainly as a project for killing it appears 

to be as effective as it is humane. 
——_~ae—_— 

There’s been considerable talk lately about 
**royalty on barbed wire.” All we can say 
is that royalty must feel mighty uncomforta- 
ble. 


The distance | 


of the} 


It is then led into the stall with | 


The Development of Electric Lighting.* 


By J. E. H. Gorpnon, B. / 





this wonderful last fifty years have been 
developed, there is none, perhaps, that has 
had so stormy a birth as the industry which 
we have met to speak of to-night, namely, 
that of electric lighting. We must re- 
member that the public know very little in- 
deed about electricity, in fact, nothing. Even 
in the early daysof railways, although there 
was much ignorance about steam, still every- 
body had seen a kettle boiling, and had some 
vague idea of what steam might be, even if 
he did not know what it could do. But the 
public do not know what electricity is, nor 
have they any knowledge of its laws ; there- 
fore, at one time, they were ready to believe 
any statements made to them about elec- 
tricity. Nothing was too extravagent, too 
startling, or too ridiculous for the public to 
believe in the early days of electrical enter- 
prise. We all remember that panic in gas 
shares, which occurred about three years 
ago, when numbers of the public rushed to 
their brokers, and directed them to sell their 
gas shares at any sacrifice, to throw them 
away if there was any liability on them even, 
but to get rid of them. Why? Because a 
telegram had come across the Atlantic that 
Mr. Edison said he had made a discovery 
which would supersede gas. 

You must not for a moment think that Mr. 
Edison was to blame for this. Mr. Edison 
is a genius, and one of the greatest inventors 
of the age, and he has in a very high degree, 
|that poetic and prophetic insight which is 
| able to see beyond the trammels of difficulty ; 
‘and to know in his own mind, for certain, 

| what will come in the future. He saw that | 

| the thing could be done, and said so. And, 
“further —it is, perhaps, a failing of inventors, 
}and being an inventor myself I may say it— 
Mr. Edison, like all inventors, has that | 
enthusiastic imaginative temperament which | 
is neces-ary for the development of inventive | 
skill, and possibly he may sometimes have 
slightly confused what he was certain shortly | 
| would be done with what had already been | 
| done. 

Now, this development of electric lighting 
has suffered to some extent from its enemies, 
but of course it is understood that gas share- 
/ holders are its natural enemies, and will do 
jall they can to retard it; it is perfectly fair 
and right they should do so. We regard 

them as fair and open enemies ; 

| willing to fight them on their own ground, 
and hope the best man will win. But they 
have not done us much harm—in fact they 
have done us good. If there had been no 
| other light to fight against, electric lighting 
would not have developed as fast as it has 
done. But electric lighting has suffered 
terribly, not so much from its enemies as 
‘from pretented friends It has suffered 
much from the operations of persons who, 
while professing to be interested in electric 
lighting, and to desire to hasten its adoption, 
have only been interested in the progress of 
Stock Exchange operations, and the forma- 
tion of bubblecompanies. I hope the ground 
|is now cleared, and that these bubble com- 
panies, having satisfied their promoters, are 
| disappearing, and making way for honest, 
| legitimate enterprise to go on. 

Now to turn to the more practical and the 
more important part of our subject, we have 
‘to think what is the problem which has to be 
| solved in the establishment of electric light- 
ing ; it is, first, to provide a perfectly steady, 
| perfectly safe and reliable light ; and what 
jis very important still, but which is second, 
‘to provide that light cheaply. It is no use 
| getting a light a little cheaper than another, 
|if itis to go out or to blink. Our first con- 
sideration must be to make the light perfect ; 
the second, following closely, but. still 
|second, must be to make it cheap. This 
problem must be regarded as a whole, I 
mean the problem of making it perfect. It 
has been attacked too much in detai!, and 
the reason of that is that, for success in 
electric lighting, the knowledge of several 





| 


* Paper read before the Society of Arts, May 
24th, 1883. 





Among all the great industries which in | 


we are quite | 
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 eieniahen of science 1s required, which are 
not often umted iv the same person; an 
| electrician, for instance, is very often not a 
| first-class engineer. It is no use getting a 
little more out of your dynamo if that 
dynamo will not fit the engine ; if you have 
a certain dynamo that works conveniently 
with your engine, it is no use making the 
dynamo one or two per cent. better if the 
alteration causes you to lose ten per cent. 
more in transmitting power to it. You must 
regard the engines, dynamos, mains, &c., all 
as one complete system, and you must re- 
member that if anything goes wrong, the 
public will not make excuses for the lamps 
like we may make in the laboratory. They 
will not say it was not the dynamo’s fault, 
but it was the engine’s fault, or the boiler’s 
fault. All that the public would be con- 
cerned with was that on this or that occasion 
the light went out. Therefore we must not 
despise anything, however foreign it seems 
to our subject, if it will help to make the 
system, regarded »s a whoie, perfect. The 
pure electrician knows very well that the 
principle of a dynamo is to move a coil of 





wire through a magnetic field. Then some 
outsider says, ‘‘How are you going to 


secure it, and attach it, and support it?” 
**Oh,” he says, ‘‘any practical man can tell 
you that ;” but I am afraid that when ‘‘ any 
practical man” has found out that, he is apt 
to patent it and keep it to himself, and some- 
times he says that what the electrician has 
given him is the very smailest part of the 
invention. Perfecting dynamos is an engi- 
neering problem, quite as much or more than 
| an electrical problem. 

We must not spend time in going into the 
| 





details of electric machines, but there are one 
or two points I may be pardoned for allud- 
ing to. It is bad policy to cheapen your 
sy stem vy endeivoring to greatly cheapen 
| the dynamo. 
| The contract price to be paid by acompany 
| for electric lighting plant w ill be one sum for 
| engines, boilers, dynamos, mains, buildings, 
| &c., and it does not matter if the dynamos 
jare a little cheaper and the engines dearer, so 
| long as the total sum remains the same. But 
| whatever else we economize in we must not 
| economize in the dynamo, for this reason, 
that the cost of the dynamo is comparatively 
/a small fraction of the cost of the plant, but 
| the dynamo is the very vital heat and lungs 
'of the whole affair. If anything is wrong 
| with the dynamo, itis no use having the 
most perfect engines and the most perfect 
lamps, the lights will go out. 

Therefore the dynamos must be perfect, 





|) and any economy, any extreme cheapness 


that is required, must be achieved in some 
other part of the p-ant. 

Now, this question brings us to a contro- 
versy which has been going on, and has been 
universally discussed ever since electric 
lighting was first heard of, and which I think 
will continue to go on for some time, that is, 
the controversy between the relative merits 
of high-speed and low-speed dynamos. It is 
necessary in a dynamo that the coil of arma- 
ture wire should pass at a certain speed 
through the magnetic field, and that speed 
can be obtained in two ways; the wire is 
wound upon a wheel, and you can either 
have a small wheel which revolves many 
times a minute or a big wheel revolving few 
times a minute, and you get the same speed 
of the rim in each case. 

The controversy between high and low- 
speed dynamos means this: will you have a 
small wheel revolving very fast, or a big 
wheel revolving very slowly? The first and 
natural opinion is have a small wheel re- 
volving fast, for you can make the dynamo 
a good deal cheaper that way; it takes up 
less space, and altogether seems more con- 
venient. I think every one, when he begins 
electric lighting work, approves of high- 
speed machines. I did myself at one time 
very strongly; in fact, less than two years 
ago, I wrote an article in the Quarterly Review 
in which, if I recollect rightly, I said the 
dynamos of the future “ will, we believe, 
revolve much more rapidly than at present; 
their speed will only be limited by their 
tendency to fly to pieces.” Then my friends 
and I set to work to build a dynamo on the 
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Review article. 

We soon found that in a large high-speed 
machine there was a great deal of difticulty 
in getting the power into it at all. You had 
to put belts to it, in fact a number of belts 
and countershafts, and there was always a 
good deal of slipping. Then the belts g ing 
at high-speed used to make a most terrible 
noise; there was a deafening roar in the 
dynamo-room, and the whole building used 
to shake. All these things were bad in them 
selves, but they were worse in this respect, 
that all these vibrations, whether of air 
forming sound or of the building itself, re- 
quired mechanical force to produce them, 
and every bit of that force was stolen from 
the steam engine and taken away from the 
force that ought to be used in producing 
light. I suppose this ought to have con- 
vinced me that high speed machines were 
wrong, but it did not. We went on, we tried 
a machine, it worked very nicely, indeed, for 
an hour, and we got excellent electric results, 
and were very pleased. Then certain vibra- 
tions began to get worse, and I thought it 
advisable to send the workmen away. There 
was one safe spot where the person attending 
the m.chine could stand, from which I was 
able to watch what happened. The experi- 
ment was conducted in a cellar at Wharf 
Road, all vaulted with brickwork backed by 
the earth of the street, and it was so bard 
that when, on some occasion, we wanted to 
put a spike into it, we were unable to pene- 
trate it at all. After a few hours’ work the 
dynamo flew to pieces with a loud explosicn, 
and I have here some of the few fragments 
that were left of it. Here you can see the 
fracture of a massive piece of iron that was 
caught by it; here are portions of the holders 
of the revolving magnets. I have not much 
of it here, the rest of it was picked up in a 
shovel. The only large piece which was 
found was a piece which weighed 115 ewt., 
which struck the hard wall of the cellar (the 
distance from the dynamo being about twenty- 
five feet), and cut a whole two feet in diam- 
eter and two feet deep. Another piece 
skimmed along the vaulted roof, and made a 
series of groves in which you could put your 
two fists. After that experiment we thought 
we had had nearly enough of high-speed 
dynamos—in fact, we thought we had nearly 
enough of dynamos altogether. After this 
explosion, when it might have been fairly 
thought the whole attempt was at an end, 
my friends met, almost among the ruins of 
the dynamo, and in a few days they sub- 
scribed a large sum of money, and said to me, 
‘*Go on; build us another dynamo ten times 
as large as the first, only,” they said, ‘‘ make 
it strong enough this time.” We set to work 
and built a second machine, and this time 
we went on very different lines. We made 
the wheel enormous, and made it run very 
slowly, taking good care that the whole thing 
was strong enough. The first machines had 
taken two to two and a-half years to make, 
the second machine took about eight months, 
and this was last year; and the experiments 
cost a great deal of money; one thousand 
pounds went after another, and still there 
was no result. Things seemed far from com- 
pletion, and the money which had_ been 
handed to me to build the machine was spent 
three 
finished; still my friends said, ‘‘Go on, if it 
costs three times as much as you expected, 
you must make it do three times as much 
work.” At last we were all ready to try the 
experiment, and for the last week or ten days 
I may say we had given up going to bed; it 
was of no use, for we could not sleep; we 
used to go to bed for two or three hours, but 
we spent nearly all night in the factory. At 
last my friend, Mr. Clifford, the Telegraph 
Construction Company’s chief engineer, and 
myself began the final trial; we began on the 
Saturday morning, and thought we should be 
ready to start the engines on Saturday night; 
we got the steam up, but first one hitch 
occurred, and then another, before we could 
start, and at last it was three o’clock on Sun- 
day morning before we made our first trial. 
That failed completely, the machine did 
nothing; we looked over it, and saw what 
was possibly the cause of error, and set to 


eatin PEE cao , ; i, ol 
principles I had laid down in the Quarterly | work to change the connections. Now, if 


times over before the machine was | 


|you are changing connections in little 
| dynamos, it is simply a matter of unscrewing 
two or three screws and changing the wires, 
|but with this large machine it was not s¢ 
| simple; it took as many men as could cluster 
over it until six o’clock in the morning; then 
| we got a little better result, and went home 
|for a few hours’ sleep. 
| early on Monday morning, and at nine o'clock 
{on the Monday evening we were ready for 
|the trial. The experiments were made at the 
| Telegraph Construction Company’s Works, 
j at Greenwich, works which are about a third 
}of a mile long, and cover fourteen acres; 
| there are 1,200 or 1,400 lights all over the 
works, and as the cable department was then 
busy, there were about 1,000 men at work, 


We staried again 


and a little glimmering gas light over each 
lathe. When I turned the valve the whole 
place burst into a blaze of daylight at once, 
and we felt at last rewarded for that three 
years of anxiety we had had before. 

Now, what are the chief advantages of a 
big machine as compared with a small one? 
I think the chief advantage of all is that we 
can dispense with belts. With a big machine 
we get the necessary velocity by the largeness 
of the wheel, and, therefore, can cause it to 
revolve only the number of times in a 
minute which is not too great for the steam- 
engine to revolve, and can connect direct to 
the steam engine. Mr. Edison was the first 
to point out the importance of this, and his 
was the first very large machine which was 
made. He has constructed a very large 
dynamo, which works 1,300 of his lamps, 
equal to about 1,000 20-candle lamps, his 
being 16-candle. It has been worked ex- 
tremely successfully in New York, and also 
in Holborn. Now I will show you some of 
the important points, not of dynamos gener- 
ally, but of a large machine as compared to 
to a small one. 

I come to a very important point, which is 
where the current is taken off. Of course, 
ifa current has to be taken from a moving 
coil to fixed wires, such as the conductors 
that go to the streets, there must be sliding 
or rubbing contact of some sort, and you 
have all seen in ordinary dynamos the con- 
tact brush or commutator, and there is al- 
ways a little sparking. As the current gets 
greater, that sparking gets not proportion- 
ately, but still it is greater when you 
get a large machine. I must say myself I 
think the current for 1,000 or 2,000 lights is 
about the biggest that can be taken off by 
rubbing contact; but I never heard that with 
this 1,300-light machine there has been any 
difficulty with this. Still, matter of 
prudence, J should not consider it advisable 
to take enormous currents through rubbing 
contacts. Iam speaking of currents which 
will supply as many lamps as come from our 
big gas-works. Therefore, when 
signed this machine I have been speaking of, 
we arranged it somewhat differently. We 
used an arrangement which is not new, but 


a 


as 


we de- 


was never applied on a large scale before, 
namely, causing the magnets to revolve, and 
the coils to be fixed. That enables the cur- 
rent, however great, to be taken off without 
sparking at all, there being a metallic con- 
nection the whole way from the fixed coils to 





| the mains. 

Our machine has been worked up to nearly 
| 2,000 lights, and we were able to get this off 
|}a fraction of the coils, and we have no doubt 
lit will give about 5,000 lights with adequate 
| engine power. We call these 5,000 lights 
| the baby ones; there will be much bigger 
|ones made some day, we hope. There are 
| 32 magnets, which revolve between fixed 
| coils whence the current is taken off. I must 
be pardoned in my illustration of big machines 
for going so much into details of my own, and 
so little into the details of the excellent ma- 
chines of Mr. Edison. My excuse must be, first 
of all, I am not so well acquainted with the 
details of Mr. Edison's as with my own; and, 
secondly, from the natural feeling a parent 
has for his own child, for he always believes 
it to be the finest child in the world. 

We now come to a requirement which is 
common to all large machines, namely, 
a method of adjusting and regulating them 
while they are going. You see we have to 
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keep the pressure constant, and we have a 
varying demand. We put ona number of 
lights when we start, and then somebody 
turns out a number of lights; later on, some- 
body else turns a number on, and we have to 
keep.the pressure absolutely constant. Now, 
with any machine such as this, if a thousand 
lights, say, are on, and another 500 are put 
on, the pressure will drop, and the 1,500 
lights would not be in proportion so bright 
as the former 1,000. Similarly, if 500 are 
taken off, the remaining ones would get 
brighter, and break the Jamps; and, there- 
fore, means for compensating for these 
changes have to be provided. The way in 
which the regulation is done is by varying 
the strength of the ficld magnets, These 
magnets, which are fixed on the big revolv- 
ing wheels, are not permanent magnets, but 
are magnetized by the current of a small direct 
current machine. This small direct current 
machine is driven by a small separate steam 
engine, and by varying the speed of this 
small steam engine we can vary the strength 
of the current in the magnets, and so we can 
alter the pressure just as we want it. Of 
course, we have to alter the pressure accord- 
ing to the requirements of the district, and 
this is the way the regulation is at present 
First of all, we have to see what 
pressure is right, and for that purpose we 
employ a photometer, an iron rod which 
casts two shadows on a screen—one the 
shadow from a candle, and the other the 
shadow from an electric light further back— 
the relative distances being so adjusted that 
the candle power of the lamp is correct at the 
moment that the two shadows are equal. By 
shifting the position of the candle we can 
work to any candle power we prefer. The 
lamp employed being a fair sample lamp, we 
know that if that lamp is right all the others 
are right, but we have one or two connected 
from different parts of the factory, which 
can be turned on by means of switches. 
Now, suppose some one at the other end of 
the factory turns off 100 lights, when there 
are a large number on, that would not be 
perceptible in the factory; but the man here 
can see the change of brightness much more 
readily than any one can in the open room or 
yard, and he at once sees that the pressure 
has run up a little bit. He then turns a 
valve a little, which partly shuts the tap, and 
diminishes the supply of steam to the small 
engine, that diminishes the speed and the 
strength of the magnets, and so takes the 
pressure down as required. Similarly, if 100 
lamps are put on, he finds the brightness 
drops, and he has to open the valve and 
make his small engine run faster, There is 
one very important feature which it has been 
necessary to put into this regulating appa- 
ratus, and that is due to the property of the 
human eye to accommodate itself gradually 
to changes of light. The pupil of the eye 
expands and contracts, and takes in pretty 
nearly the same quantity of light, if the 
illumination within certain limits. Al- 
though the eye is very sensitive to sudden 
changes of light, yet if you make the change 
sufficiently slowly you allow the pupil time 
to expand or contract, and the change is not 
noticed very well. Therefore, instead of 
turning this valve rapidly, it is turned by a 
slow screw, so that it takes at least a minute 
to make a change of light equal to one 
candle power. The result is that, even if 
considerable change has to be made, such a 
change is never noticed at all. There is a 
steam-pressure gauge, showing the pressure 


done. 
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|on the boiler, and an indicator showing the 


speed of the large engine, and two men 
stand on duty, in turn, all night, to work the 
valve. 

You may say that this is an expensive way 
of regulation, on account of the cost of men’s 
wages; but what we have to consider in the 
commercial aspect of electric lighting is not 
the price of working each machine, but the 
price of working each lamp. It would have 
been ruinously expensive to have one or two 
men to attend to a small machine; but when 
their wages are distributed between 5,000 or 
15,000 lamps, it becomes a very small item of 


‘expense indeed, although the same wages 


distributed between 500 or 1,000 would be 
very extravagant. 


| There is one small point about this ma- 


chine before we leave the technical part of 
the subject, which I may be pardoned for 
|mentioning; although it is a purely scientific 
point, I think it is of some general interest, 
las showing the kind of difficulties which the 
designer of any new engineering work has to 
| encounter. In our first model machine we 
| made the same number of coils as there were 
| magnets; that is to say, there were a series of 
| round bobbins in that disc of the machine, 
|and a similar number on the revolving wheel, 
and currents were induced in the way usual 
in that class of machine. On the first ex- 
periment we put one coil on the small experi- 
mental machine, and got a good result; but 
when we put on the next coil alongside, we 
found the mutual action of the two coils 
pulled down the amount of light produced 
nearly 50 per cent.; im fact, diminished the 
power of the machine nearly one-half. A 
little study of the laws of induction will 
show you how that occurred. It is a well- 
known law that a varying current, under 
certain circumstances, will induce a current 
in an opposite direction to itself. Here was 
a current travelling in one direction, which 
induced a current in the opposite direction, 
in a neighboring coil, so that we got two op- 
posite currents, and we only got the differ- 
ence between the actual current induced by 
the magnet ané@ the back current induced by 
the next coil. The practical result was that 
the efficient lighting we got ont of the ma- 
chine was reduced to about one-half. To 
get over the difficulty, we made the number 
of fixed coils twice the number of the mag- 
netic coils, flattened them, and squeezed 
them together; so that each pair of coils was 
acted on alternately, and between each there 
was a coil which was not in use at the mo- 
ment; therefore, although there was a ten- 
dency to induce back currents, yet each pair 
of active coils being separated by an inter- 
vening coil, the action was so small as 
not to be perceptible, and thus the quan- 
tity of electricity we could get out of 
the machines was nearly doubled. We 
hoped we had now got the dynamo per- 
fect, and that we had solved the problem, and 
got to the end of our troubles. We had got 
the dynamo as perfect as we knew how, but 
we found our troubles only beginning. It is 
a small portion of the problem of electric 
lighting to get the dynamo perfect, because 
there are so many details to be attend- 
ed to. 

In putting upa plant for 10,000 lights in the 
middle of a populous town—a town of wealthy 
houses, where the inhabitants do not at all 
like smoke and waste steam—there are a 
great many matters to be attended to. On a 
diagram I have shown a plant for an installa- 
tion for 10,000 lights, which we hope to have 
the opportunity of putting up soon. This is 
not the only way, perhaps not the best way, 
in which it could be worked out, but it is one 
way which has commended itself tous. Of 
course, we have to get our boilers in pretty 
‘close; there are seven boilers here. Then 
there is the dynamo house with three dyn- 
amos, each working 5,000 lights, two to be 
| always at work, and one in reserve, the whole 
plant being designed for 10,000. Then we 
have an arrangement so that the mains are 
laid double. That is to say, each house has 
half its lights from one dynamo, and half 
from another, so that, supposing an earth- 
quake upset one of the dynamos and put it 
wrong, then only half the lights would go 
out; the town would not be put in dark- 
ness. 

There is one class of accidents which may 
occur to any machine, and it is, I think, 
about the only difficulty which large dynamos 
are liable to, that is getting a hot bearing. 
But aa engine driver is not worth his wages 
if he cannot keep an engine with a hot bear- 
ing going for a quarter of an hour, and sup- 
posing he finds he has a hot bearing, all he 
has to do is to start a spare dynamo, get the 
speed of that the same as the speed on the 
other, start the exciting engines, get the 
pressures constant, then pull over the switch, 
and all that will happen will bea slight jump 
in the light, and then the engineer may in- 
stantly stop the heated dynamo and attend to 
the bearing. The engines are condensing 
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engines, each dynamo to have two, and they 
will require about 510 indicated horse-power 
when at full work. Each engine is calcu- 
lated to have a power of 275 indicated horse- 
power, so as to give about 55 horse-power 
available, which is sufficient reserve. Again, 
there are boilers in reserve; 41¢ boilers would 
give sufficient power, so that there will be 
always two boilers standing quite idle, which 
can be cleaned. There would be a large 
crane running along the roof, which we used 
to put the machinery into its place, and to 
lift any part of it as may be required for 
repairs, 

As to the space required, these engine- 
houses for a 10,000 light plant require 72 feet 
square; that 1s to say, two strips, 72 feet by 
86 feet. If it were more convenient for the 
site, we might set the boiler house end to end 
with the engine-house. Then we have to get 
a supply of coals. We cannot put the coals 
on with a shovel when working on this scale 
We have to think of bringing the coals in 
through a populous neighborhood, storing 
them so as not to cause a nuisance, and feed- 
ing them so as not to cause smoke, and also 
so as not to have an enormous staff of firemen, 
whose wages would run away with our 
profits. We may assume at once that we 
must have what are called mechanical stokers 
to the boilers; that is to say, that each fur- 
nace is fed not by shovelling in coals but by 
a little steam apparatus, by which the coal is 
discharged into a hopper and slowly screwed 
into the furnace. That has the advantage 
that it enables us to burn much cheaper coal 
than we could otherwise do. We have here 
a coal store, which will hold about three 
weeks’ winter supply, so that we need only 
coal about once a fortnight, and we can do it 
at night. The floor of this coal store is higher 
than the level of the boilers. The coal wagons 
will stop outside; there is a small crane by 
which the sacks are all taken up; the coal is 
emptied into the store until it is full, and 
that is the only time the coal is lifted. Near 
the bottom of the coal store there is a trap- 
door, and the coal comes out and is run into 
trucks running on a raised tramway, and is 
discharged by its own weight into the hoppers 
of the stokers. There is, again, a second 
underground tramway for removing the 
ashes, so that the coal requires no handling 
at all. 

You may say this is all very pretty; itis a 
very nice dream for the future, but what is 
it going to cost? People are not going to 
buy electric light at two or three times the 
cost of gas. That is a very important ques- 
tion, and he would be a very bold man who 
would speak too strongly on the subject; but 
yet I think we may say, not that electric 
lighting will be dearer than gas, but that 
it will be almost immediately cheaper. I 
believe that in the future it will be about 
two-thirds the price of gas; and I am quite 
certain that at present it can be supplied in 
London at the same price as gas, when sup- 
plied on a moderately large scale. [ have 
worked some estimates of the capital expen- 
diture. 

PLANT TO SUPPLY ELECTRICITY SIMULTANE- 
LAMPS 20-CANDLE 


ousLy TO 60,000 OF 


POWEK EACH, EQUAL TO 85,000 OR FOUR- 


TEEN CANDLES.—CAPITAL EXPENDITURE, 
£220,000 
ANNUAL EXPENDITURE, LAMPS BURNING 


2,000 HOURS PER ANNUM. 


Depreciation and repairs............ £8,000 
oe Er ks 
Water at 6d. per 1,000 gals......... 7,100 
NE ooo onsen tea tceen stones ans 850 


Wages and superintendence (63 per- 
5,390 


Rent, rates and taxes........ ‘senses, See 
CRO REIS. 6565556050 00s2es es 500 
TE BR xevsicweeyse oerssnes 1,000 
Renewal of incandescent lamps..... 12,000 


Ten per cent of dividend on capital. 22,000 


ade ace ie £64,940 


Total required revenue 

Eighty-five thousand 14-candle gas burners 
burn in 2,000 hours 850,000,000 cubic feet, 
which would produce £65,000 at 1s, 6}d. per 
1,000 cubic feet. 





PLANT TO SUPPLY ELECTRICITY SIMULTANE- 
ousLy To 10,(00 LAMPs OF 20-CANDLE 
POWER EACH, EQUAL TO 14,000 OF FOUR- 
TEEN CANDLES.—CAPITAL EXPENDITURE, 
£50,000. 


ANNUAL EXPENDITURE, LAMPS BURNING 
2,000 HOURS PER ANNUM. 


Depreciation and repairs............ £1,500 
| eee 1,230 
Water at 6d. per 1,000 gal........... 1,230 
KGa creepawcense ss euv encode 150 


joea~ess ° io cemecwwn ney 


Rent, rates and taxes..........:.... 250 
en a 250 
EE NS oie sane sdeddwn 350 
Renewal of incandescent lamps..... 2,000 


5,000 


Total required revenue............. £14,928 

Fourteen thousand 14-candle gas burners 
burn in 2,000 hours 140,000,000 cubic feet, 
which would produce £15,000 at 2s. 13d. per 
1,(00 cubic feet. Gas in London is 3s. 2d. 
per 1,000 feet. 

N. B.—Itis not expected that each lamp 
erected will average 2,000 hours per annum, 
but that 2,000 hours is the average consump- 
tion of the maximum number alight at one 
time. Thus, if a house has 30 lamps, but 
not more than 18 alight at once, the average 
consumption of that house will be 18x2,000 
= 36,000 lamp-hours per annum. 

The working cost for an electric lighting 
plant, and there is not much difficulty in 
getting out the total expenditure accurately. 
The doubtful point is what the revenues will 
be. The estimates show the expenditure of 
capital and the annual expenses for electric 
lighting plant of two sizes, one for the supply 
of electricity to 60,000 lamps of 20-candle 
power and the other to 10,00) lamps. In 
each case we can always count upon putting 
up half as many more lamps as we should 
supply, for never more than two-thirds of 
the total number would be alight at the same 
instant. 

First comes the capital expenditure, viz. : 
the price which would be charged by the 
manufacturers for the whole plant, that is, 
for machines, dynamos, mains, chimneys, 
and, in fact, bringing a pair of poles into 
every house and starting the concern. Those 
are not estimated sums; they are taken from 
tenders which my company has actually 
furnished to corporations, so we know that 
the expenditure would not exceed those 
prices, because we have actually offered to 
contract to do it for the terms mentioned. 
The annual expenditure is another matter. It 
depends to a great extent on the number of 
hours per annum the lights are burning. I 
have spoken here of 2,000 hours, but I find 
there has been a good deal of misunderstand- 
ing about what is meant by that. I do not 
mean that all the lights will burn for 2,000 
hours, but what I mean is, that the average 
of the maximum number of lights burning 
at once will be about 2,000 hours. For in- 
stance, suppose in any particular house we 
put up 30 lamps ; there are not, as a rule, 
more than 18 lamps burning at once, and I 
should not call the expenditure of that house 
30 times 2,000 hours, but only 18 times 2,000 
hours. We need not provide, in plant, more 
than sufficient for the total number of lamps 
likely to be burning at once. I was talking 
to a gas engineer the other day, of very 
great experience, and he thought I might 
count on never having more than half the 
lamps light at once, but, to be 
on the safe side, I have taken it at 
two-thirds. The number of hours lamps 
burn depends where they are. Street lamps 
burn nearly 4,000 hours ; then come clubs, 
which burn over 2,000, but in private houses 
they would burn less. I think, with that 
reservation, that when we are speaking of 
the maximum number alight at once, and 
not of the maximum number put up, we 
may say that 2,000 hours 1s not very far 
wrong. 

Here is the way the expenditure is calcu- 
lated. Every year put aside something for 
depreciation. Of course the first year there 
would be nothing spent, and perhaps not for 
a few years, but some day new boilers will be 


Ten per cent. dividend on capital... 








required, and for that we should go on the 
reserve fund ; therefore each year a certain 
sum must be put aside for repairs. I have 
taken that at about £1,500—on a certain per- 
centage on one part of the plant, and a 
different percentage on another. It is a 
large percentage on the boilers, a smaller per- 
centage on the dynamos, a smaller still on 
the mains, and a smaller still on the build- 
ings. When the dynamos are run at a small 
speed, you can diminish the depreciation on 
dynamos and buildings ; high-speed dyna- 
mos shake buildings to pieces before very 
long. Then comes slack coal at 11s. The 
consumption of coal has not been guessed at, 
but is taken by me from figures furnished by 
Mr. Hill, chief engineer at the Royal Mint. 
They have lately had a pair of engines put 
up by Messrs. Maudsley and Field, of 500 
horse power, about the type of engine we 
think of using. They are not put up for 
electric lighting purposes, but for driving 
the machinery of the Mint ; they have been 
working seven or eight months, and the 
figures for the consumption of coal are from 
the actual bills. By using mechanical | 
stokers, we can use slack coal at I1s., instead 
of steam coul at 18s. Mechanical stokers do 
not give us quite an advantage in the ratio of | 
11 to 18, because 1 1b, of slack coal does not 
produce so much steam as 1 Ib. of good | 
coal, but still there is a very great saving in 
using slack—about 13 to 18. The actual 
consumption at the Mint has been 2} Ibs. of 
slack coal per indicated horse-power per 
hour. From that 11s. that item is taken of 
£1,230. Then there is the water for con- 
densing purposes. Where we get waterside 
premises, that will cost nothing; but in | 
central stations we must reckon 6d. per 1,000 
gallons, and a rough and ready rule is, that 
the water costs about the same as the coal 
when you have to pay for it ; and, therefore, 
I have put it at uhe same price. Then oil is 
a small item; wages and superintendence 
includes the chief electrician, chief engineer, 
and various workmen required for small re- 
pairs. It does not include any large repairs, 
which are included in the first item. To be 
in the dark room, and attend to each engine 
and dynamo, requires three men always in 
attendance, 7@. @., one engine-driver, one 
laborer, and one man in the dark room ; 
each of those work eight hours, so that you 
require three shifts of men. That makes a} 
man’s work 56 hours a week, 54 being the 
ordiniry workman’s time. They work, of | 
covrse, seven days a week. Then there is 
rent and taxes, interest, directors’ fees, and 
renewal of lamps. These must be renewed 
free of expense, that is, the expense of re- 
newing them must be included in the charge 
for electricity, whatever it is. [donot meau 
if the glass of the lamp is broken it is to be 
renewed ; but when a lamp has been de- 
stroyed by the current, it is to be renewed. 
When the lamp is broked by the current, the | 
carbon alone breaks not the glass, and the | 
rule will be when the lamp has broken down, | 
but the glass is intact, it can be exchanged 
without charge for a new one; but if the} 
glass is broken, it follows it is broken by | 
violence, and must be paid for. The total 
required revenue, including 10 per cent. | 
dividend, you see is £14,928. | 
The light obtained from 10,000 20-candle | 
laraps is the same as obtained from 14,000 | 
14-candle lamps burning 5 ft. of gas an hour, 
and they, burning for 2,000 hours, burn 140 | 
million cubic feet of gas, which produces | 
£15,000, which is the required revenue it | 
gas is charged at 2s. 1}d., the price in| 
London being 3s. 2d. On the larger scale | 
the economy is great. The larger scale we 
work on, the cheaper per lamp will the light | 
be. Iam not at liberty to say what arrange- | 
ments are being made, but I hope I shall | 
shortly be able to commence putting up| 
in the West-end of London such a plant as | 
we have already erected ; and we made an | 
offer to a vestry, in a district in which we | 
propose to put up the lighting, that we will | 
guarantee that the maximum charge for a| 
quantity of electricity equal to 1,000 feet of | 
gas, shall never exceed 3s., and shall be | 
reduced if we can doit. I will not enlarge 
any more on this, as it would savor much | 
of a very vague scheme for you to listen to! 
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| motive 


to-day to what we propose to do, and it 
would savor somewhat of boasting for me 
to say it; butif this Society would do me 
the honor, in about a year’s time, to ask me 
to read a paper before them again, then, if 
our work turns out as I hope and expect, I 
may be able to tell them not what we hope to 
do, but what we have actually accom- 
plished. 
(To be continued.) 


-_ - 

A new telegraph system is in course of 
construction at Tripoli from the frontier of 
Tunis on the one hand to Egypt on the other, 
and including some lines running toward the 
south. The expense is to be met by the 
Ottoman Government 





—— ope 
The electric lighting system organized for 
the electrical exhibition at Vienna will be 
equal to 272,000 candles. 
—- ie 
Experiments are described by Edland to 
show that the phenomena of the opposition 
to the passage of sparks in rarefied air cannot 
be explained by the theory that a vacuum 
does not conduct electricity. He carefully 
discusses the question of the contrary electro- 
force which is developed at the 
terminals, ‘‘It is not the resistance of the 
gas, but this electromotive force. increasing 
with the rarefaction and connected with the 
electrodes, that presents an obstacle to the 
passage of the current. Everything is in favor 
of the hypothesis that vacuum opposes a 
very feeble resistance to the propagation of 


| electricity.” 


The managers of the Vienna International 
Electrical Exhibition have made arrange- 
ments with a prominent publishing house in 
Vienna to gather the electro-technic litera- 
ture of all countries, and the firm are now in 
communication with all known publishers of 
for the purpose of securing 
and arranging it in a reading-room to be 
attached to the exhibition. This room will 
be lighted during the exhibition by the 
various electric systems of the day, and the 
knowledge—the comparison thus affords as 


such literature 


to the merit of each—will be valuable as well 
as interesting. 

—— 

An Improvement in the Accumulator. 


The news that still another improvement 
has been made in the accumulator, though, 
of course, very welcome, was by no means 
unexpected. Indeed, we believe that the 
accumulator will be still further improved in 
the near future, as well it may be, for a 
number of men of known ability as experi- 
menters are engaged in studying the subject. 

Of all the mechanisms for the application 
of electricity none, to our mind, are likely to 
play such an important part in the future as 
the electric accumulator or secondary battery. 
Though introduced into a world of wonders, 
it would seem to be more wonderful than 
any one of them. 

If a ship could contain a blower set well 
aft, which could blow her sails full of wind 
with a sufficient power, when the natural 
wind-forces were spent, the annoying calm 
would no longer serve to retard valuable 
cargoes and to irritate their owners. But 
this, as we know, is, owing to a well-estab- 
lished natural law, impossible—as impossible 
as it would be for a man to lift himself off 
the ground by the band of his trousers. 

But the most approved storage battery is 
capable of lifting itself up into the sea of 
ether above us, to pierce the clouds and liter- 
ally lift itself up. What promises it holds 
out to the aeronaut and to the engineer! 

A tricyclist could now, at its present state 
of improvement, take with him an accumu- 
lator that would carry him miles into the 
country, and were electrical stations estab- 
lished on the route, where it could be re- 
charged, he might travel for any distance. 
Indeed, it looks very much as if in the future 
the horse was going to play by no means so 
important a part as at present. 

The new accumulator, or rather the recent 
improvement, was lately brought out in 
England. Strips of lead nine inches wide 





S 





and any convenient length, weighing two |seven to ten days, but, since Easter, daily. 
pounds to the square foot, are passed through | He came into my ward in St. ‘Thomas's Hos- 
a machine, which first punches holes entirely | pital on April 28th. It is not necessary to 





through them, and then impresses them with | detail the medical history of the case in a 


indentations, which act as distance pieces to 
keep the layers of each plate apart. The 
holes secure a free circulation to the electro- 
lyte. These strips are then rolled spirally 
into cylinders, containing in the small cells 
three thicknesses of plate each, the joints 
being made secure by fusing with a soldering 
iron, and an anode of much thicker lead 
being fused on at the same time. Each cell 
contains eight of these cylinders a quarter of 
an inch apart. The lead cylinders are first 
placed in a bath containing a dilute solution 
of nitric and sulphuric acids, and left there 
for twenty-four hours. The effect of this 
bath is to minutely honeycomb the lead 
plates, putting them into the most favorable 
condition for “formation” by the electric 
current. There is also formed upon the sur- 
face of the plates a deposit of sulphate of 
lead, the greater part of which is subse- 
quently reduced to peroxide, part of it being 
first washed off. The plates being first taken 
from the bath are washed, and then placed 
in the ordinary dilute sulphuric acid solution 
in the cell. They are then charged in one 
direction for six hours with a current of 12 
amp¢res, discharged in about three hours 
through ten Swan 45 volt 20-candle lamps— 
22 cells give 45 volts—and charged again in 
the reverse direction, They are then ready 
for use. There is then no sulphate visible, 
the peroxide plate being a rich dark brown 
color of smooth, hard, crystalline appearance, 
and the negative plate presenting a clean 
surface of ordinary lead color. The cells are 
coupled by clamping the electrodes together. 


The plates or cylinders are retained in posi- | 


tion by notched vulcanmite frames under- 
neath, and notched distance-pieces of the 
same material on the top, thus leaving the 
entire space between the plates and a space 
underneath them open for the free circulation 
of the electrolyte. The quantity such cells 
will give out at an electromotive force of two 
volts, or rather more—same 
Planté cell—is about forty ampére hours 
when sent from the works; that is, supposing 
an accumulator is required to give a current 
at an electromotive force of 45 volts, 22 of 
these cells will give a current of 10 ampéres 
for four hours before being exhausted. 
——__->-+__—__ 
The Electrical Resistance of the Human 
Body. 


as 


NOTE ON THE INFLUENCE OF HIGH TEMPERA- 
TURE, BY W. H. STONE, 


The experiments which I have now for 


some years been carrying out, as to the vari- | 
ous forms of medical electricity, have begun | 
of 


to furnish trustworthy results. Some 
these, with the help of Dr. Kilner, were in- 
corporated in a paper read before the Society 
of Telegraph Engineers on March 9th, 1882. 


We there stated that at present ‘we are | 


hardly in a position to say how far the re- 
sistance of the body varies in health; but in 
disease it can be fairly stated that it some- 


times diminishes and sometimes augments.” | 


Of this fact we gave illustrations. 

It had often occurred to me that the tem- 
perature of the human body very probably 
influences its resistance; and some experl- 
ments had been made with a view of testing 
the amount of such influence. But in patho- 
logical researches it is often difficult to find 
a case not open to exception, and it is fre- 
quently necessary to wait a considerable time 
before, in the impossibility of experiment, 
accident presents one possessing the neces- 
sary conditions Such a case I have now 
met with, and it is worth while to place it 
on record, if only to enable other observers 
to prosecute this line of investigation. 

The patient is a young and intelligent gun- 
smith, aged twenty-two. He had rheumatic 


fever s-verely, twelve years ago, which, as is | 


usual in young subjects, has left permanent 
heart disease behind it. This did not, how- 
ever, prevent his following his trade until 
the beginning of April, in the present year. 
He then began to suffer from morning rigors, 
occurring at first at the interval of from 


original | 


| scientific periodical; it will be sufficient to 
lstate that about 8.30 A. M. was in the 
ihabit of suffering from severe attacks not 
| unlike those of ague, in the course of which 
the temperature rapidly rose to 105° F. In 
the afternoon it sank to the normal human 
|temperature of 98° or 99 F. The cause of 
| this remarkable symptom is still somewhat 
|obscure; it has completely resisted the action 
| of quinine and other antiperiodics, as well as 
|salicylic acid, aconite, and other approved 
|lowerers of temperature. It is probably due 
to ulcerative endocarditis slowly advancing. 


he 


The most remarkable part of the case is that 
lit causes the patient no suffering or incon- 
| venience whatever. His mind is perfectly 
clear, and, except the feeling of chilliness 
| during the period of heat, he makes no com- 
| plaint. He is able to take interest in the de- 
| terminations which I proceed to give 
| It occurred to me that this unusual range 
| of daily temperature (7 F.) afforded the op- 
| portunity I had long been seeking. But it 
could arrange suit- 





| . 
| Was some time before I 
| able apparatus for its examination. A hos- 
| pital ward is an awkward place for Wheat- 
|stone’s bridge and delicate galvanometers. 
| Moreover I had before found that from the 
| testing current, to produce accurate results, 
ye Pi ; _ 
|of opposition currents of polarization. 


peculiar conditions of the human body, the 


requires to be frequently reversed, for fear 
Iam 
glad to see a confirmation of this observation 
in a verbal communication of Prof. Rosen- 
| thal to the Physiological Society of Berlin ou 
April 13th. 

It was partly to overcome this difficulty 
| that I devised, at Mr. Preece’s suggestion, a 
|dynamometer for alternating currents, of 
which the general arrangement was described 
in Nature time It 
brought before the Physical Society at their 
June meeting in Oxford. Although severely 
criticised by some members of that learned 
body, it works extremely well, and may be, 
I hope, an addition to medico-electrical ap- 
pliances. For the purpose of the present ex- 
periment, I found that an ordinary sensitive 
galvanometer, considerably damped by air- 
resistance, was sufficient, since by the zero 
methods of balancing, it is only necessary 
| just to see the deflection before commutating; 
when balance is obtained, commutation has 
no effect on the needle of the bridge. 

It would require more space than could 
| probably be here afforded to give all details 
of the experiments, which, moreover, by the 
courtesy of Captain Douglas Galton, I hope 
|to bring before the British Association of 
thisautumn. But a brief summary of results 


some ago. also 


was 


is at follows: 

On June 5th I reached the ward at 9.40 
}A.M. The rigor had begun at 8.30, and was 
| beginning to decline; I had time, however, 
| for the following determinations: 


| ee R. 4140 ohms. 
| eer citvinsines. eaten ** 3470 
| nc MO ORR 2900 
| These measurements were taken with a 
|very small E. M. F. of about nine volts. 


{On June 9th I succeeded in reaching the 
| ward during the beginning of the rigor, and 
|took the fullowing measurements, this time 
with corresponding temperatures: 


10.30 a.m. Temp. 102° .4 R. 4550 
10.40‘ 104° .2 ‘** 4630 
10.50 “ 104° .2 ‘* 4930 


At this point the rigor, temperature, and re- 
sistance began to descend. I visited the pa- 
tient again at 

2.15 Pp. M....Temp. 103°...R. 2300 





| The apparatus in these observations was 
}left untouched, so as to prevent any acci- 
| dental change. 
with a double E.M.F. to those preceding, 
namely, 18 volts. I determined on each oc- 
| casion the resistance of the leads and ter- 
minals, which I found to be on each occasion 
two ohms. 

T cannot help thinking that the difference, 
which is as nearly as possible twice the 
smaller amount, is too great to be accounted 


The measurement was made 
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| 
for by any instrumental error, and that the | 
human body, in spite of its large amount of | 
liquid constituents, follows a similar thermal | 
law of resistance to that influencing sohd 
conductors, though in a very much higher 
ratio. | 

Only one other point requires comment, | 
namely, the mode of making contact between | 
the body and the testing apparatus. Prof. | 
Rosenthal, in the communication quoted | 
above, draws attention to the high insulating 
powers of the epidermis. In the above ex- | 
periment I passed the current through the | 
two legs, from one foot to the other, in alter- | 
nate directions. The feet were previously 
soaked in salt and water; two large pans con- 
taining about a quart of brine each were then 
placed under the feet, and in each was im- 
mersed a plate of copper five inches square, 
connected with the bridge by stout cables. 
I have found in other experiments that after 
half an hour the resistance ceases to decrease, 
and in this experiment it is actually increased 
to the amount of 480 ohms. The whole foot 
was immersed, its sole resting directly on the 
copper plate. 

I have two other methods of making con- 
tact in use. The first consists of rubbing 
the skin with the oleate of mercury; which 
to the diffusion power of oleic acid adds the | 
conductivity of its base, and then immersing | 
the part in metallic mercury. The other | 
consists of inserting small silver claw-forceps, 
known to surgeons as ‘‘serrefines,” through 
the epidermis into the tissue below. 
rather painful, but not more so than I find 
medical students eager in the pursuit of 
knowledge can and will easily undergo. 





This is | 


nS 


Alexandre Glenard, 


It is with the greatest regret that we record 
the news of the death of our managing direc- 
tor, Mr. Alexandre Glénard. He was the 
author of several highly-esteemed literary 
works, and was formerly secretary to the edi- 
tor of the Bulletin d.s Communes. Alexandre 
Glenard was associated with us from the 
foundation of La Lumitre Electiique. His 
literary and administrative abilities, the up- 
rightness of his character, and his great 
fidelity had earned for him the esteem and 
friendship of all who knew him. His death 
leaves a great void in our ranks, and we 
share in the grief which his family suffer.— 
La Lumiére Electrique. 


— -—-- —_ 


A curious experiment was lately made at 
Paris to determine the power of a crocodile’s 
jaw. The animal was fixed on a table with 
its upper jaw connected with a dynamometer. 
An electric shock caused him to give a sud- 
den snap, and 308 pounds were marked on 
the instrument. It was calculated that the 
contractile force of the muscle causing the 
movement was 1,540. That settles it. We 
shall never stick our fingers in a crocodile’s 
mouth.—Boston Pust. 


— —_- 


Nearly all the prominent business centers 
at Cottage City, Martha’s Vineyard, are to 
have the electric light this year. There is an 
agitation of the temperance question there, 
and efforts are making to secure the suppres- 
sion of the liquor traffic during the summer. 
— Telegram. 

Nothing will so quickly bring about the 
happy result hoped for than the combined 
effort of the people to carry out the first part 
of this paragraph. A well-lighted city or 
village is a death-blow to petty crimes, like 
intemperance and thieving. 





——_-ao—— | 


‘ : ; oe 
La Nature describes an electric curiosity | 


invented by a Dr. Claudet. A flannel to cure 
or alleviate rheumatism is the article. It 
contains, per kilo. 115 grams of the oxides | 
of tin, copper, zinc, and iron. A series of | 
threads of this fabric is impregnated with | 
these metallic products, and each series is| 
alternately separated by raw threads. The | 
flannel thus prepared constitutes a true dry | 
pile. It is said to develop electricity by sim- | 
ple contact with the body, or better still, | 
with the products of perspiration, | 


Telephonic. 


[For the Review.] 





The Evansville Telephone Exchange. 


EVANSVILLE, IND., July 6, 1883. 

One of the compactest, neatest and smooth- 
est-working telephone exchanges in the United 
States is that of Evansville, Indiana. 

It is owned by the Cumberland Telephone 
and Telegraph Company, whose headquarters 
is at Nashville, Tennessee. 

The population of the city is somewhere 
between thirty and thirty-five thousand, yet 
the number of subscribers reaches the con- 
siderable number of about 536. 

Henderson and Owensboro also have 
large number of subscribers. 

Out-of-town business is at this point quite 
a specialty, as will be at once seen when it is 
stated that Evansville has direct telephonic 
communication with ninety cities and towns, 
and through intermediate offices with a much 
greater number. 

The principal places of the former class are 
Mount Vernon, Rockport, Uniontown, Lynn- 
ville, New Harmony, Princetown, Carmi 
and Boonville. 

It was evidently a matter of some difficulty 
to construct the line wires here on account 
of the narrowness of many of the streets. 
Double-pole structures are erected in the 
alleys which run between streets, and carry 
immense cross-arms, studded both below and 
above with porcelain knob 
which are attached the wires. 

At the central office the edifice which does 
duty as a cupola, instead of being on the 
roof, is on the side of the house, and is very 
massive, being supported by the wall and by 


a 


insulators, to 


| two heavy pillars of wood. 


The lines entering run first to lightning 
arresters ; then to the switch-board appli- 
ances, 

The switch-board is of Western Electric 
manufacture, and comprises a series of line 
annunciators, a much smaller number of 
clearing-out drops, an improved sprifig-jack 
for each line, and connecting loops, which 
are made of flexible cordage and weighted 
for automatic retraction. 

This switch-board unusually well 
placed, and is operated with great celerity. 
It serves the local subscribers only during 
the day, all trunk, long line or out-of-town 
alls being at once transferred to a separate 
room, where they are attended to ata smaller 
flat spring-jack board. 

The main switch-board is controlled and 
manipulated during the day by tive young 
ladies; in the evening by two ladies and a 
young man, and during the night by the 
latter personage alone. 

The long-line switch-board is ably and 
efficicntly operated by two other ladies. 

Mr. E. 8. Babcock, Jr., is president of the 
company; Mr. E. T. Baker, secretary and 
treasurer; and Mr. Paul Marrs, general 
manager—the two latter gentlemen being 
located at Nashville. 

The Evansville operating force is as fol- 
lows: 

Louis Townsend, supt.; Edward Johnson, 
manager pro tem.; Edwd. Stinson, long-line 
and instrument constructor and repairer; long- 
line operators, Miss Amelia Cramer, Miss 
Annie Higgins; operators in City Room, 
Miss Maggie Wilson, head operator; Misses 
Williams, Cox, Hoffman and Blackmore, 
day operators; Misses Carrie and Annie Win- 
ton, evening operators, and Mr. Minton night 
operator. 

Magneto bells, made by Post & Co., Gilli- 
land, are in use here, but it is thought that 
the new Williams bell, taking all things into 
consideration, is to be preferred. 

Evansville is located near the southwest 
corner of Indiana, on the Ohio River, which 
here goes on an emphasized bender, so much 
so that only about two miles of river can be 
seen. It is, as they say here, ‘‘ A right smart 
place’—a fact evidenced by the number of 
telephones in use. 

It has five railroads, and is asking for 
more, 


is 


VERITAS, 
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In speaking of the tapping of the wires 
between Long Branch and Philadelphia, the 
other day, and the sending of a false report 
by which Philadelphia pool sellers were 
swindled of several thousand dollars, a tele- 
graph man said: 

‘*Such attempts, in one way or another, 
are made every year. The men who put up 
the jobs apparently have less scruple about 
beating a pool seller than they would about 
swindling an orphan asylum. A wire is so 
easily tapped that the companies are wholly 
unable to furnish absolute protection. An 
attempt to beat the Long Island City pool 
rooms last summer was discovered just in 
the nick of time. It was during the Saratoga 
races. The intention was to get the news 
ahead of the pool sellers. Western Union 
had an office in Saratoga and one ip Long 
Island City. Mutual Union had one in 
Saratoga, but none in Long Island City. 
The men that worked the job determined 
to tap Mutual Union news and run it 
through an office in this city and thence to 
Long Island City. Accordingly, a Mutual 
Union lineman was bribed, and he tapped 
the wire right in the cupola over the Mutual’s 
office, at 137 Broadway. The despatches 
from Saratoga had therefore to pass through 
the ‘snide’ office before they reached the 
Mutual Union office. From their up-town 
office the gang sent the message by a private 
wire to Long Island City, and by haste saved 
several minutes of time. That is, they would 
have done so if the Mutual Union people had 
not discovered the game a few minutes be- 
fore 1 o'clock, when the races were 
called.” 

‘« How are these fellows able to pick out 
the right wire among the hundreds strung 
through the streets?” 

‘«There are plenty of old linemen who 
know all about the lines of the city. Some 
of these linemen are always out of employ- 
ment. It is easy to hire them for the 
job. 

In the country, as on the Long Branch and 
Philadelphia line, there are only two or three 
wires. If they don’t hit it the first time they 
can the next, sure.” 

‘It 18 apparently more difficult to inter- 
cept a message and send a false one than to 
get the news in advance.” 

‘* Not very much more difficult. The wire 
is cut and a wire is spliced to each end of the 
cut wire. These wires are led to separate 
instruments in the one room. An operator 
sits at each one. Messages are allowed to 
pass along through until word is received 
that the particular horse they wish to beat is 
at the start. Then the circuit between two 
points is cut and the message from the race 
track stops wih the operator who has cut 
the line. He answers for the point to which 
the message was supposed to go, and the 
operator at his elbow, using the signature of 
the operator on the track, sends on the false 
message. Then the cut wire is spliced and 
all traces of the job are removed. It would 
take a smart man to find the place where the 
cut was made. It could be discovered only 
by accident, because there are so many 
spliced breaks in every line.” 

*‘T have heard that you have an instru- 
ment for determining the location of breaks.” 

“It might locate these fellows if the com- 
pany had any intimation that its line had 
been tapped at the time, but I doubt if it 
would be of service under the varying con- 
ditions of the lines in hot weather.” 

‘Ts it not possible to devise some method 
for protecting the pool sellers?” 

‘*If they would take their news in cipher 
they would be perfectly safe. Or they could 
have their messages repeated. They will not 
adopt etther method. The trouble is, they 
want to save every second of time. The 
sooner the winner gets his money the sooner 
he'll put it in circulation again.” 

‘‘Do the ‘beats’ usually succeed in their 
schemes?” 

‘They usually do not, easy as it is to tap 
the lines. It is now four years since Kelly 
& Bliss: were ‘beaten” so badly in Long 
Island City by a false despatch. An occa- 
sional success makes up for the failures, and 
therefore the wires are cut with each recur- 
ring season.” —Zz. 








Underground Telegraph Company. 


The certificate of incorporation of the 
New York Underground Telegraph Company 
was filed on Tuesday last in the County Clerk’s 
office. The lines of telegraph of this company 
are torun under, over and through the streets 
and avenues of every town and city in the 
State where the consent of the authorities is 
obtained. The capital stock of the company 
is fixed at $50,000, divided into 500 shares of 
$100 each. 

The corporators and the number of shares 
held by each are Joseph C. Herr, 30; Robert 
D. Radcliffe, 20; George R. Thompson, 40; 
Thos. P. Simpson, 80; H. S. Beattie, 10; Chas. 
Dickinson, 30; Wm. 8. Taylor, 10; Wm. H. 
Johnstone, 210; Wm. A. Hungerford, 10; 
Geo. McGowan, 10; Joseph B. Ecclesine, Jr., 
10; A. F. Sabine, 10. The fo!lowing are also 
among the corporators: John Matthews, 
Sextus S. Smith, Luther G. Tillotson, Wm. 
H. Merrell. 
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Cutting Electric Light Wires. 





AGAINST THE ELECTRIC LIGHT 


COMPANIES IN CHICAGO. 


THE WAR 





Cuicaco, July 10, 1883. 

The city electrician has declared war 
against certain of the electric light companies 
in this city by cutting all the wires not placed 
under ground. The competition has become 
so sharp between the companies that it is 
claimed they do not use properly insulated 
wires, and that they string them at random 
on the housetops, where contact with them 
would result in instantaneous death. A 
number of wires have already been cut. This 
action has reference to are lights only, no 
danger being apprehended from wires used 
for the transmission of currents for incandes- 
cent lighting. 

- —_- 

Sham telegrams distributed by sham 
district messenger boys are annoying swindles 
yet not often very costly ones when they only 
claim to be local dispatches; but the matter 
becomes more serious when counterfeit cable 
messages from Europe costing several dollars 
are imposed upon victims by these little 
rascals, or the bigger ones who employ them. 
Severe examples should be made of any 
offenders who are caught, not only in order 
to protect the public from pecuniary imposi- 
tion, but also because these fraudulent 
dispatches, which usually treat of a pretended 
sickness or death, might chance, in additional 
cases, to cause much distress. 
oe - 

The Time Telegraph Company 
changed their plan of operating somewhat, 
and will not run their wires through the 
streets or near other wires. It has been found | 
by experience that their system does not work 
perfectly under these circumstances, and 
they will now have a regulator in each block 
and confine their circuit to that limit. They 
have given the Howard Clock Company a 
large order for regulators, installments of | 
which will be ready for shipment and loca- 
tion in a short time. 
-- 

Concerning the recent consolidation of the 
Northwestern, Southwestern and Erie Tele- 
phone Companies, we learn the following basis 
was agreed upon: 

The Erie Company has 1,500 subscribers, 
the Northwestern Telephone Exchange 
Company 1,800, the Southwestern Telegraph 
and Telephone Company 3,000, making a 
total of 6,300 subscribers. The increase of 
subscribers will, it is thought, be from 400 to 
500 per month. 

These stocks were originally marketed by 
the so-called syndicate as follows: Erie 
Company, 15,000 shares at $60— $900,000, 
with $75,000 cash in the treasury; North- 
western Company, 13,000 shares at $55— 

715,000, with $100,000 cash in the treasury ; 
Southwestern Company, 20,000 shares at $50 
—$1,000,000, with $100,000 cash in the 
treasury, making a total cost of $2,615,000, 
with a total amount of cash in the treasury 
of $275,000, leaving au actual cost to the 
original subscribers of $2,340,000, or an aver- 
age of about $371 for each subscriber con- 


have 





nected, being a decidedly low figure as com- 
pared with some other companies of New| 
England and the United States. The earn- | 
ings of the consolidated company upon the | 
original price the stock was placed at by the | 
syndicate exceeds 10 per cent. Upon the | 
dividend drawing capital to-day, namely, | 
$4,800,000 (there being $200,000 in the| 
treasury of unissued stock), it is 5 per cent., 
including interest on the large amount of 
cash in the treasury, held there for construc- 
tion purposes, 

The above statement was presented by the 
executive committee, composed of Me-srs. 
W. A. Ingham, Chas. J. Glidden and Loren 
N. Downs. The proposition to consolidate 
met with some very spirited opposition. 
Some of the stockholders of Northwestern 
were opposed to the policy of union and 
monopoly, Mr.Chas. K. McLean, President of 
the First Ward National Bank of Boston, 
being the chief opponent of the consolida- 
tion. President Ingham favored it as an 
economical measure, explaining that all the 
coutracts with the American Bell Company 
are limited, and, if any company is to be 
helped by the consolidation, it is the North- 
western, as its contract expires in four years, 
while the the Southwestern runs to 1891, and 
the Erie to 1890, so that the Northwestern 
will get the benefit of the extension, 


- > 


In regard to the question as to the right of 
the Southwestern Telephone Company to ex- 
tend its business into Mexico, it is stated that 
the company is empowered by the Bell Com 
pany and the Mexican government to con- 
nect subscribers in the United States with 
subscribers in Mexico. A cable is being laid 
between Brownsville and Matamoras, and 
one is to be laid between El Paso and Paso 
del Norte. There are already sixty sub- 
scribers in Matamoras. 

me 


The Burlington (Iowa) Telephone Com 
pany has completed arrangements for the 
transfer of its property and franchises to the 
Iowa Union Telephone and Telegraph Com- 
pany, which was recently organized for the 
purpese of establishing a complete telephone 
system throughout the State, and which will 
bring all the cities and towns in Iowa into 
telephonic communication. 

—— e>e ————_ 


Workmen were engaged last week in the 
construction of a telephone line from Mt. 
Vernon, Ill., to Woodlawn. As soon as this 
gap is filled in, Mt. Vernon will have tele- 
phone communication with Woodlawn, Ash- 
ley, Nashville, Richview, Irvington, Centralia, 
Odin, Sandovrl, Carlyle and Salem. The 
line will be some seventy miles in length and 
will be completed 1n a few days. 


~_>- 


Louisville Exposition Light. 


The Machinery Committee of the Southern | 
Exposition met yesterday afternoon (July 3 
at the building and signed the contract with 
the Edison Company for Isolated Lighting, 
of New York. The contract is the largest that 
was ever made for lighting a building with 
electric lights. 

The company agrees to light the building 
and the annexes with 4,600 Edison lights of 
16-candle power each, in other words, the 
plant that will be uscd will furnish more 
light than any other plant ever did. It willeven 
be larger than the combincd plant used at the 
great electric light exhibition at London last | 
year. | 

Some idea of the undertaking may be 
gained when it is announced that the wire to| 
be used would reach 40 miles in length if | 
stretched out in a straight line. The wire is | 
all of copper, and much of it is very thick. | 
Its weight will be 40,000 pounds. The! 
number of dynamo machines will be fifteen, | 
worth about $4,000 each. To run them will 
require four of the Armington & Sims engines | 
used by the Edison Company. 

The cost of the entire plant will be about 
$100,000, and it will require about 100 men, 
working constantly from now until the end 








the electrical machinery in order. The plant 
will be sufficient to supply a village with 
20,000 lamps, as not more than a fifth of the 
lamps in a town are ever lighted at the same 
time. Here all will be burning at once. The 
plant will be equivalent to a gas plant manu- 
facturing 35,000 cubic feet per hour. These 
figures give some idea of the enormous 
supply of light that will be required and fur- 
nished; but no one can really comprehend 
how much light will be necessary until the 
great building is entered and inspected; then 
it may be understood what the necessities 
are. 

While the 4,600 lamps are thought on a 
careful cstimate by experts sent out by the 
lighting company to be more than sufficient 
to light the building brilliantly, there is no 
doubt that many exhibitors will want to 
make a specially brilliant display over their 
exhibits, and the electric light can easily be 
furnished from the mains already laid.” Edi- 
son himself will be here to superintend the 
completion of the work preliminary to August 
1. The advantage of the incandescent elec- 
tric lights in such a building as the exposition 
building cannot be overestimated. It gener- 
ates no heat, nor does it absorb any of the 
oxygen of the air. Were the building lighted 
by gas the consumption of oxygen would 
probably equal the amount that a crowd of 
75,000 people would use up. The display 
of electric lights will certainly be beautiful, 
and these who see it will have the satisfac- 
tion of knowing that they have seen the 
largest display ever made. 

The Electric Light Company will make 
special exhibits of electric motors and of sub- 
marine lamps, which are very wouderful and 
interesting. 

Other incandescent light companies will 
make exhibits of their lights here. 

The courts and parks of the exposition 
will be lit with the Jenney arc light of Fort 
Wayne, Ind. The company will furnish 
75 are lights of 2,000-candle power each. 

—-- 


A Magnetic Chime, 


Engineering says: ‘During the reading 
of his important paper on the ‘ Cause of Mag- 
netism’ at a recent meeting of the Society 
ef Telegriphic Engineers, Professor Hughes 
illustrated the effcct of torsion in changing 
the magnetism of an iron wire traversed by 
acurrent, by means of an ingenious little 
device, which deserves some notice. It con- 
sists of a suspended magnetic needle having 
its poles brought in front of two wine-glass- 


es giving a different tone when struck. In 
front of the needle was stretched an iron 


wire traversed by a current of electricity, 
and on applying a right or left-hand twist, 
as the case might be, to the wire, the needle 
oscillated in and or 
other bell, thus causing it to emit a chime of 


response struck one 


two notes.” 


sme 

The following named gentlemen have been 
elected officers of the Utah Telephone Com- 
pany: President, J. J. Dickey, of Omaha ; 
vice-president, A. J. Pattison, of Ogden ; 
secretary and treasurer, F. R. MeConnel, of 
Salt Lake. Trustees—C. W. Lyman, of 
Salt Lake, and C. F. Annett, of Cheyenne. 
These gentlemen hold the property for the 
Rocky Mountain Bell Telephone Company. 

—— ape ——_——__ 

A special meeting of the varions telephone 
companies under the Lowell management 
was held July 11. The quarterly dividends 
are as follows; Bell, National and Maine, 
14; Boston and Northern, 3 ; Suburban, 24; 
Bay State, 2}, and Union, 14 per cent. 

- 

The Central Union Telephone Company, 
of Chicago, has elected the following officers: 
Anson Stager, president ; Norman Williams, 
first vice-pressdent ; D. H. Lauderback, 
second vice-president; W. 8. Chapman, 
secretary and treasurer ; F. G. Beach, general 
superintendent. 


a 

A company has been incorporated at 
Charlotte, N. C., with a capital of $2,000,- 
000, for the purpose of conducting the gold- 
mining business in that Stateon an exten- 


of the month to string the wires and put all | sive scale. 
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| hibited in France because it was found to be 
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A Water-Gas Logician. ~ | bosity, and ignorance there displayed, re-| sarily be injurious. Now, watch the other. 
| minds us of the exhortations of the Reverend | As it is shut up in a sealed globe the wind, 


of course, cannot affect it at all, and the in- 


Of all the journals that find their way to) Mr. Chadband. 
our exchange desk, must confess that} ‘‘ Peace, my friends,” says Chadband, ris-| tensity does not vary. 
those devoted to the gas interest afford us| ing and wiping the oily exudations froin his| There is scarcely a doubt that the use of 
the most amusement. |reverend visage ‘‘Peace be with us! My|gas has had a good deal to do with the 

When Mr. Samuel Weller was called to| friends, why with us? Because,” with his| weakened powers of vision of the present 
take the witness stand in the now historic | fat smile, ‘‘it cannot be against us; because | generation. The tendency to myopia, to 
vase of Bardll vs. Pickwick, he said as little | it must be for us; because it is not hardening; | presbyopia, to Strabismus and to Dantonism 
about his patron and as much about the | because it is softening; because it does not | statistics show has greatly increased since 


So it is with these gas|make war like the hawk, but comes home| the advent of gas for lighting. It has been 


we 








enemy as possible. 


journals. They think to better their cause | unto us like the dove. Therefore, my friends, | more harmful than the arc system can be 
by belittling electricity. | peace be with us !”’ out of doors, for this illumination comes 


from above as do the rays of the sun. 

The relation of light to eyesight is an im- 
portant one, and some recent investigations 
have established the rather startling fact that 
our whole printed literature is a detriment to 
the eyesight of this generation, and needs to 
be radically reformed. We use black ink on 
white paper. Now, the human eye has been 
educated during countless generations to 
very different colors. In looking out on 


to stand in the | What an argument have we here. The 
| Faure Electric Accumulator Company has 
| bee on inactive during the past year; hence 


Now, we don’t propose 
breach, nor to take up the cudgels for elec- 
tricity. If the application of this naturs al 
force will not stand the test of practice, if} there is no ‘‘ opening for profitable invest- 
| they prove detrimental to public health or | ment in accumulators; hence electricity, as 
|unfit in any other way for general usage, | an illuminant, is losing the confidence of the 
they will find no champion in us. We are| public, and hence it cannot compete with 
in the in-| Besides the errors which the writer of the 
|above paragraph permi'ted himself to fall 


else. Weare publishing a paper 


to be an honest, 


| practical, healthful, and economical illumi-| in'o by reason of his failure to fulfill all the | nature we see the blue sky, the green grass 
nant, and we never have resorted, nor will| conditions of all the formule in syllogisms, and foliage, the dark brown earth and the 


neutral tints of water. There is no such color 
as black in nature, and white is very rare. 
Where it is most common, as iu snow-bound 


there are violations which give rise to fal- 
from the hght of day any defects which may | lacies in 
| since he has drawn from given premises a 
ites | conclusion not legitimately following, he has | Countries and the hot sands of the desert, it 
gas | also sinned tgnoratio clenchi. injures the human eye, producing a great 

It is doubtless true, as the writer says, that | Variety of ophthalmic diseases. Yet these 
Accumulator Company | two unnatural or offensive colors are what 
e have used exclusively in our printed 


dictime and eatra dictionem ; and 


we cannot always sit 
swashbuckling 


Nevertheless, 
these bragging, 
people - these vendors of noxious vapors and| 
poisonous fumes—strut about the field and|the Faure Electric 
against the electric} has been very inactive during the past year. lw 
This means nothing—absolutely nothing at | literature. 

all in support of his argument. The Faure| Behold the result in the spectacled thou- 
| accumulator has been greatly improved upon, sands one sees in his daily walks and in the 
land this improved accumulator is selling | impaired vision of nearly every one. Stu- 
| like hot cakes, and is being put to more and | dents and all who read are affected, more than 
| more uses every day. But if there any other people, because they dwell longer 
any contrivance like the electric accumulator, | OVeT the printed page. It may seem Quixotic 
the electric light would be affected neither | to expect an entire reform in our books in 
one way nor another. Did the substitution | the matter of color, but it seems probable 
men are enabled to enrich themselves at the | of railway trains for stage coaches, or steam- | that the change will come when lithography 
expense of the health of their more ignorant | ers for sailing vessels, indicate that travelling substituted for metal type printing. 
| was becoming unpopular? Does the falling | Those who know think we are on the verge 
off in the sales of a comparatively old-|of a period which will be as various in 
fashioned accumulator, intended principally | color as the world about us. 

for furnishing power, indicate that electricity | No harm can come to the eyes 
rest on blue, brown 





bellow their invectives 
light. 

Among all these tooters and bawlers, the 
Watr-Gas Journal is at once the most bois 
terous, shameless, and illogical. And what 


For the benefit of those of our readers who | was not 


are unfamiliar with its nature, we will explain | 
that it fluid, through the manufacture | 
}and distribution of which a small body of 


is a 


is 
fellow-men. 

The manufacture of water-gas was pro- 
when they 


or the neutral 


poisonous, and since its introduction in New 


| York and vicinity, in 1878, one hundred | for lighting is a failure?) We think not. In- green, 
deaths have been traced directly to its use. | deed, this paragraph is as absurd as its title, | Hts of water. When that change takes 
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place and the aid of color is invoked, our 
printed literature will become far more 
jartistic, and our books will bloom like a 
garden of flowers. But it will take many 
generations to recover from the evil effects 
of steadily perusing black impressions on 
white paper by the aid of a sizzling, flicker- 
ing gas burner. 


‘*Electric Light in Activity in London,” is 
meaningless and ungrammatical. 
+> 


To What is Impaired Eyesight Due ? 


As everyone knows, coal ¢ to a certain 
extent, but water-gas is thirteen 
times as poisonous, for it contains thirteen 
carbonic which is a 


ras is, 


poisonous, 








as much oxide, 
deadly 

Coal gas, when escaping in large quantities, 
that 1s unmistakable; but 
water-gas will fatally poison you before you 
are aware 9f it. The serpent, 
whose existence is supposed to constitute a 


poison. 

The advantages of electrical lighting are 
now become pretty well known, and though, 
jas some are inclined believe, the arc 
system which was the first to go into public 
use, will not keep pace with the incandes- 
cence system when brought before the public, 
we think there is good reason for saying that 
the highways and dwellings of the future 
will discover a use for both. 

The are light may fairly becalled brilliant, 
and in time it is possible that the number of 





gives off an odor 
to 
' 


-—-_- 
Aerial Navigation. 


It is odorless 


judgment on man, rattles before it strikes its 
deadly fangs your flesh; the savage 
shouts his war-whoop before the attack; 
the manufacturer of water-gas has devised a 
fluid which will destroy human life without 
warning. 


Since the many and unsuccessful attempts 
that have been made to make the present 
|style of balloon play the same part to the 
| atmosphere that ships and steamers do to the 
waters, would it not be well to cut adrift 


into 
but | 


We can imagine men so sordid as to sell | such lights will be reduced to a dozen or less | from the old theory entirely, and start out 
. . . . . > | 9 

this poison silently; but hew can any man| for a large city, and these will suffice when | anew? 

have the effrontery to be its apologist—nay,| shining from towers to illuminate every | It is settled beyond question, or at least it 


ought to be, to all reasoning minds that the 
gas bag is not, and never can be, made the 
means of bringing this much-to-be-desired 
| achievement to a satisfactory issue. 

Any ideas, therefore, in regard to the 
matter, even if they should appear wild and 
chimerical, may at least have the effect of 
opening up new channels of thought on the 
subject. 

If they only succeed in taking the mind 
for a time out of the beaten track, they will 
have been of service. 

It is not absolutely necessary to begin with 
the theory that the new system must have 
electricity in some shape or form for a basis. 

It may have, and there is a generally in- 
creasing hope that it will eventually prove to 
be, at least a valuable aid in the final solution 
of the problem. 

This, however, has yet to be determined. 

In looking at the means by which locomo- 
tion is secured on land and in water, the 
vessel for the latter must first have buoyancy, 
then propelling power, and finally the power 
of direction. 

All of which has been brought to pass, but 


nook and corner of a center of population | 
|as large as New York City. 
| In fashionable circles, a taste has always 
existed for faintly-lighted parlors and halls. 
with | Tnstead of gas, stearine and wax candles 
the premise that a certain manufacturer had | are used, and the result is a ‘“‘dim” if not 
preferred water-gas in his factory to th. elec- a ‘* religious” light, which, while it does not 
tric light, the conclusion was reached that | detract from the beauty of person or toilet, 
water-gas was more economical than elec-| conceals some of the ravages which time has 
made and heightens the effect of the cos- 
tume. Some ladies find they can wear pro- 
nounced colors with more satisfaction when 
the lights are so low as to soften whatever is 
garish and loud in the texture of their gar- 
pone The use of gas is comparatively 
recent, and it is difficult for this generation to 
realize what dismal places theatres were when 
lit up by tallow candles, just as it will soon 
be difficult for them to realize how once they 
could have thought them brilliantly lighted 
with gas. 

One of the greatest virtues possessed by 
the electric light—we speak, of course, of the 
incandescent system—is to our mind its 
steadiness. Compare it with a gas-jet of 
equal power. The gas flickers and, if there 
be the slightest draught, dances about ; now | not without great labor and much time. 
almost going out, and soon blazing out} Again, in land travel engines alone were 
again. To read by such a light must neces-! not all-sufficient. 


more, to recommend its use! 

We had occasion some time ago to call at 
tention to a peculiar form of logic in current | 
use in the editorial department of the W ater- | 


Gas Journa!, whereby, not long since, 


tricity. 

In the current number of the 
we find the following paragraph: 

“And still they come. The Times (Lon-| 
don) states that the recent meeting of the 
Faure Electric Accumulator Company, held 
in London, accomplished nothing, and that | 
a meeting was appointed to investigate the | 
why and the wherefore of the inactivity dur- 
ing the past year. If this committee ever 
makes a report, it will probably be after the 
fashion of one or two that have gone before. 
There has probably been no opening for 
profitable investments. The bubble is begin- 
ning to feel the effects of the little pricks, 
and in the while [probably 
meanihile is meant] gas stubbornly refuses to 

Worse than that, gas stocks in England 

are positively appreciating.” 

The mixture of platitude, hoodwink ver- 


same journal | 





here and there, 





go. 
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A track had to be furnished, and one suit- 
able to the requirements of the case. 

It may seem almost foolish to make men- 
tion of such self-evident facts. 

They are referred to, however, simply for 
the purpose of an illustration. 

And to make the inquiry, Does air naviga- 
tion require a track, as well as- a vessel or 
machine? 

Is its domain to be entered and its advan- 
tages utilized for man’s benefit in a manner 
similar to that of the sea or of the land? 

If a track or pathway must be laid, what 
kind of a one, and how put down? 

When this point has been studied out and 
determined on, will not the proper, and 
indeed the only, kind of vessel or machine at 
all adapted to the purpose become at once a 
tangible, substantial, and readily understood 
part of the structure? 

This appears to be at the present time the 
next thing in order. 

The fact of its apparent impossibility only 
adds an increased determination to overcome 
all obstacles, and to add another, and it may 
be said the greatest of all, to the many won- 
ders that have been already produced in this 
most wonderful age. 

saaccsasiiglaiciscisi 

M. G. Tissandier has described to the 
Paris Academy of Science his new electrical 
motor for balloons. It consists of a screw 
propeller with two helicoidal blades nearly 
ten feet in diameter, a Siemens dynamo- 
electrical machine of new design, and a 
light bichromate of potash battery. It is in- 
tended to propel an elon zated balloon of about 
1,000 cubic yards capacity. The frame of 
the screw propeller weighs fifteen and a half 
pounds, is stretched with silk varnished with 
india-rubber lacquer, and kept taut by steel 
wire stretchers. 
chine has four electro magnets in the circuit, 
and frame parts are of cast steel, so as to} 
bring the weight down to 121 pounds. It | 
drives the screw by gear, which reduces the | 
speed in the proportion of 10 to 1; thus, if 
the coil makes 1,200 revolutions a minute, 
the screw makes 120. It gives out 220 foot- 


pounds per second with a useful effect of 55 | 


per cent. The bichromate battery gives a 


better yield than accumulators of the same | 
divided | 


weight. It consists of an element 
into four series and arranged in tension. 
The element consists of an ebonite cell hold- 
ing four litres—or 0 88 gallon—and contain- 


ing ten plates of zinc and eleven cakes of | 


retort carbon, arranged alternately. The 
immersed surface’ of the zine is one-third 
that of the This battery, charged 
with a highly concentrated and very acid 
solution, is constant for two hours. The 
liquid becomes heated as it is impoverished, 
and the duration of activity may be pro- 
longed by the addition of chromic acid. 
—- +ip>e 

The Mutual District Messenger Company 
of Boston is meeting with a success which is 
quite gratifying to stockholders, considering 
the brief time the consolidated company has 
been in operation. The company is capitalized 


carbons. 


for $250,000, of which $50,000 in stock is in | 


the treasury. One-half is owned by the 
Western Union Company and the balance by 
private capitalists, the latter representing the 
old Mutual Union Messenger Company, 
having control for the first year by virtue of 
the terms of consolidation with the old 
Western Union Messenger Company. The 
new company hasa contract with the Western 
Union Telegraph Company to receive and 
deliver its messages for a series of years, and 
conducts a general messenger service in addi- 
tion, the principal office being in the old State 
House. 

The June report of General Manager Hern 
shows these interesting facts: Number of 
ofiices in Boston, 17; call boxes in circuit, 
1,700; mites of line in operation in the city, 
114; average messengers employed, 255; calls 
received, 21,560; telegrams delivered, 105,092; 
telegrams collected, 25,334; revenue from 
district service, $2,340.87; revenue from tele- 
graphic service, $5,233.39; box rentals 
and burglar alarms, $255.66; total revenue, 
$7,829.92; total ma gpuengenpaningy $6,018.20; net 
revenue, $1,811.72, or more than 9 per cent. 
on the issued stock. 


The dynamo-electric ma- | 


"Electrical Hotes. 


Referring in our last edition to Captain 
Ericsson’s recent invention of the Solar En- 
gine, we would add that the form of the 
solar engine thus described is applicable 
only for purposes requiring moderate power. 

Pia 

In the largest class of solar engines actuated 
by atmospheric air, in which the radiator is 
incapable of abstracting the superfluous 
heat, valves are employed that take in fresh 
air at cach stroke of the machine, as in the 
caloric engine. 

x" 

Captain Ericsson says that the mechanism 
which he has adopted for concentrating the 
sun’s radiant heat, abstracts on an average, 
during nine hours a day, for all latitudes 
between the equator and 45 degrees fully 
3.5 uvits of heat per minute for each square 
foot of area presented perpendicularly to the 
sun’s rays. 

«® 

A unit of heat being equivalent to 77 
foot pounds, a dynamic energy of 2,702 foot- 
pounds is theoretically transmitted by the 
radiant heat per minute for each square foot ; 
hence 270,200 foot-pounds for an area of ien 
feet square. 


2 


Pia 

Dividing this sum by the adopted standard, 
33,000, the result is reached that 100 square 
feet of surface exposed to the solar rays 
develop continuously 8.2 horse-power during 
vine hours a day within the limit of latitudes 
before mentioned. 

#« 

It is well-known, however, that the whole 
dynamic energy of heat cannot be utilized in 
| practice by any engine or mechanical com- 
jbination, nor even approached ; hence 
| Ericsson hasassumed, in order not to overrate 
| the capability of the new system, that a 

| solar engine of one-horse power demands the 
| concentration of solar heat from an area of 
| ten feet square. 





* 
* * 


The solar engine, when steam is employed 
‘as the medium for transmitting the radiant 
energy, is composed of three distinct parts — 
|the engine, the steam generator, and the 
| mechanisms by means of which the inade- 
| quate energy of the sun’s rays is increased to 
; such a degree that the resulting temperature 
| will exceed that corresponding with the 
|steam pressure necessary in an efficient 
engine. 

«* 

| The motor itself when steam is employed, 
resembles in all essential points a modern 
steam-engine utilizing tu the fullest possible 
|extent the mechanical energy of the steam 
| admitted to the working cylinder. 


* 
*% * 
But when atmospheric air is employed ¢ 





to the motor, an entirely different combina- 
| tion of mechanism is called for. 
«« 

No fuel being used, the steam generator is 
not exposed to the action of fire or soot, and | 
can suffer only from the slow action of 
ordinary oxidation. 

x 
* * 

The concentration apparatus is by no means 
of costly construction; the weight is light; 
indeed, lightness is the characteristic of the 
apparatus, and it is composed of parts readily 
adjusted 

es 

It is well known that certain metals, how- 
ever thin, if kept dry, may be exposed to the 
sun’s rays during an indefinite time without 
appreciable deterioration. 


* 
* * 


The concentration apparatus, which is to 
be constructed of thin metallic plates, must, 
therefore, be extremely durable. 


* 

*% & 
The maximum size of the solar engine, 
Ericsson says, should be sufficient to utilize 


the radiant heat of a pencil of rays of thirty- 
five square feet section. 





The employment of an increased number 
of such structures will, therefore, in most 
cases be resorted to when greater power is 
needed. 

Pars 

The motor itself, the steam cylinder, and 
the working parts must be proportioned in 
accordance with the pressure of steam em- 
ployed and the work to be done. 

* 
* * 

Captain Ericsson wishes it understood that 
he does not recommend the erection of solar 
engines in localities where there is not steady 
sunshine, until proper means have been de- 
vised for storing up the radiant energy in 
such a manner that regular power may be 
obtained from irregular radiation. 


* 
* * 


Formidable difficulties often present them- 
selves in storing up mechanical energy; yet, 
when coal can no longer be obtained, neces- 
sity, ingenuity, and increased experience 


will, Ericsson thinks, find means of over- 
coming obstacles which now appear insur- | 
mountable. 

«x 


son in employing solar heat for the produc- 
tion of motive power. 
* 
* % 
Mouchot bases his claim on some experi- 
ments made in 1866, intended to show that, 
by the accumulation of heat which takes 


by glass bells, 
actuating machinery. 


* 
*% * 


Sir John Herschel elaborated the old idea 
of concentrating solar radiation, and con- 
ducted a series of experiments at Cape Town 
in 1888, showing that not only was it possible | 


succeeded in elevating the temperature suffi- | 
ciently for roasting meat. 


* 
* * 


erated on the plan of accumulation by glass 


bells ; but, finding the heat insufficient, he | 


added a polished metal reflector. 


* 
* & 


this expedient rendered his steam generator | 
more effective, and it was found that, under | 
favorable circumstances, sufficient steam | 





|ing subsequently provided Mouchot 





the medium for transmitting the solar energy | 





could be produced to work his small model. | 


* 
* & 


The Conseil-Général of Indre-et-Loire hav- 
with 
necessary means, he put up a steam gen- | 


erator at Tours in 1872, which he deemed a/| 


| perfect machine, its action being based on| 


vious experi ments 


* 
* * 


M L. Simonin in describing this machine 
in Revue dex Deux Mondes says that on occa- 
sions when the sun has been exceptionally 
| clear the solar generator at Tours has evap- 


orated five liters of water per hour, which he | 


assumes to be equal to a half-horse power. 


* 
* * 


This result is produced by the reflector, 
a truncated cone 8 feet 6” in diameter. 


* 
* 


It was found, however, that in order to 
double the reflective area necessary to gener- 
ate steam for an engine of 1-horse-power a 
truncated cone of 11 feet 9” aperture would 
be required. 

«* 

Practical engineers say that an inverted 
conical body whose base is nearly 12 feet in 
diameter swinging round an inclined axle at 
least 60° on each side of the vertical line will 
present a structure so formidable, even if 
counterpoised, that it would not be prudent 
to increase its size. 

«x 

Accordingly it would take 100 of Mouchot’s 
solar generators to furnish steam for one 
engine of 100-horse power, which, if placed 





| fornia, the 





Mouchot, of Tours, formerly of the Lycée | 
of Alencon, claims to have anticipated Erics-| miles, suffer from continuous and intense 
| radiant heat. 


place when a blackened surface is surrounded | 
steam may be generated for | 





to produce boiling heat by accumulating | 
solar heat as described, but he is said to have | | wide along the rainless portions of the shores 
| Shores of the Red Sea before pointed out. 


About 1870 Mouchot made a small model | 
evgine, amere toy, actuated by steam gen- 


The increase of temperature resulting from 
| 223,000,000,000 square feet. 


| that 
| ho 





side by side, would occupy a front space of 
2,000 feet from east to west. 
* 
* 

Let us look for a moment at these possibili- 
ties. 

x 
* 

There is a rainless region extending from 
the northwest coast of Africa to Mongolia, 
9,500 miles in length and nearly 1,000 miles 
wide. 

* 
* 

Besides the North African deserts, this 
region includes the southern coast of the 
Mediterranean east of the Gulf of Cabes. 

. 
* * 

Upper Ezypt, the eastern and part of the 
western coast of the Red Sea, part of Syria, 
the eastern part of the countries watered by 
the Euphrates and Tigris, eastern Arabia, 
the greater part of Persia, the extreme west- 
ern part of China, Thibet, and lastly, Mon- 
golia. 

* 
x * 

In the Western Hemisphere, Lower Cali- 
table land of Mexico and Guate- 
mala, and the west coast of South America 
for a distance of more than two thousand 


* 
* 

Computations of the solar energy wasted 
on the vast areas thus specified, would pre- 
sent an inconceivable amount of dynamic 
force. 

#*® 

Just estimate the mechanical power that 
would result from utilizing the solar heat on 
a strip of land a single mile in width along 
the rainless western coast of America, the 
southern coast of the Mediterranean, both 
sides of the alluvial plain of the Nile in 
| Upper Egypt, both sides of the Euphrates and 
Tigris for a distance of 400 miles above the 
Persian Gulf; and finally, a strip one mile 


* 
* % 


The aggregate length of these strips of 
land, selected on account of being accessible 
| by water communication, far exceeds 8 000 
miles. 

* 
* & 
Adopting the stated length and a width of 


|one mile as a basis for computation, it will 


be seen that this very narrow belt covers 
Dividing the 
| latter by the area of 100 square feet, necessary 
| to produce one horse-power, it will be seen 
22,300.000 solar engines, each of 100 
orse-power, could be kept in constant oper- 
| ation nine hours a day by utilizing that heat 
which is now wasted on the comparatively 
| Small areas of land extending along some of 
| the water-fronts of the sun-burnt regions of 
the earth. 
my 
* * 
In the solar engine the concentrated energy 
of the sun’s rays is communicated to the 


|motor by means of heated atmospheric air, 


instead of being communicated by water 
heated under pressure and expanded into 
steam. 

«x 

The upper end of the working cylinder is 
heated by the sun's rays reflected by a curved 
mirror. 

Paes 

The solar rays converge at a point beyond 
the axis of the reflector; hence the form of 
the latter is not made parabolic, but is of ir- 
regular curvature. ‘ 

*% 

The object is to spread the converging rays 
over a greater length of the cylinder than 
possible with the divergence which would 
result from employing a reflector of true 
parabolic curvature. The upper end of the 
cylinder is subjected to a concentration of 
heat many times greater than the concentra- 
tion at the lower end. 


* 
* * 


The working piston is actuated by the con- 
fined air heated and covled alternately by 
the peculiar motion of the exchange piston. 

* 
* * 


The large surface presented by the outside 
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of the exchange piston and inside of the 
cylinder causes a rapid change of tempera 
ture of the air while circulating from end to 
end of the latter. 

*% * 

The upper end of the cylinder being heated 
by the concentrated solar rays, the cold air 
from the lower end will, during its transfer 
to the upper end, caused by the downward 
motion of the exchange piston, become 
heated and expanded; while during the up- 
ward motion of this piston the air in being 
transferred to the lower end of the cylinder 
becomes cool and contracted. 


* 
* * 


The exchange piston thus performs the 
oftice of a regenerator. 

ae 

The engine, it is claimed, is therefore 
capable of operating for a considerable time 
by exposing the upper end of the cylinder to 
the reflected solar heat during a few minutes 
while starting. 

*% 

By continuous exposure to the concen 
trated solar rays Ericsson says the engine will 
make 400 revolutions per minute. 

* 
* * 

Concentrated solar radiation supplics heat 
with such extraordinary rapidity that the 
apparently insufficient amount of heated sur- 
face presented by the cylinder has proved 
adequate, notwithstanding the great speed of 
the engine. - 

* * 

It only remains to he stated that the body 
represents a radiator carrying off the heat 
that is not taken up by the circulating air 
during the motion of the exchange piston. 

x" 

The amount of heat carried off by the 
radiator furnishes a nearly correct measure of 
the solar energy not converted into mechani- 
cal work. 

——_eqo—_—_——__ 
Hore. DE LA GRAN SOCIEDAD, / 
To.vca, JUNE 19, 1883. § 
Editor Electrical Review : 

I left Mexico on Sunday last bound for the 
district of Temascaltepec, famous for its rich 
deposits of silver, with a view of taking a 
hand for ‘‘ the house.” For companions I had 
Messrs. Rowe, Stewart and Valechi. Tak- 
ing the 3.15 p. M. train on the Mexican Na- 
tional Railroad, we are carried into the 
clouds, 12,000 feet above level of sea, over 
mountains and plains, through a delightful 
country, rich in immense ficlds of wheat and 
corn, and landed in the beautiful city of 
Toluca at 7.15 Pp. M., distance 73 kilometers 
from Mexico. ’Twas raining hard when we 
arrived, and we hurried into a street car, 
which carried us into the heart of the city, 
distance three kilometers. I will describe 
my outfit, the other members carrying about 
the same: Ballard rifle, Smith & Wesson 
double-action revolver, seven-inch Bowie 
knife, belt of cartridges, canvas cartridge 
bag, containing towel, soap, extra hose and 
Kerchief, ‘‘ pills” and a bushel of cora (in a 
black flask) for chills, and 300 cartridges. Ina 
shawl strap a double blanket and rubber 
coat, with candles and cigars inclosed. On 
the way from the depot to hotel a clever 
thief extracted my rubber coat from the 
bundle, which was a very heavy loss, as at 
this season it is needed daily. I felt very 
much out of humor at the loss, and deter- 
mined to make unusual efforts to recover it. 
Having, as is my custom, photographed in 
my mind’s eye the fellow-passengers on my 
entré, | proceeded to the central office of the 
street car lines and Jaid my complaint before 
the chief, authorizing him to liberally reward 
the finder of my coat. At six o’clock next 
morning the chief passed the hotel in a down 
car, motioning me to follow. I gladly did 
so, and on overtaking him was informed that 
he had recovered the coveted coat, and had 





it in his house for safe keeping. He had 
displayed great detective talent in going to, 
the early train with the chief of police, and 
recovering the article from a blind man who 
had sat next to where | sto d on the passage. 


I thought he had his eye on my bundle, not- | gated marble, facing south, bearing the fol- 


withstanding his total blindness. 
they did not arrest a blind man, and of | 
course no one would suspect any one but he, | 
and of course the coat was not seen by any | 
one but the afflicted man. Well, I paid a} 
handsome reward, being duly grateful for 
the recovery, and the next time I see a blind 
man looking at my property I'll remove it 
instanter. ’Twas really touching to see ‘‘ the 
major” chasing around in the rain after 
rubber coat. It has not rained since its re- | 
covery. 
Previous to retiring we had arranged for | 
horses, pack mule and guide, paying $1 per 
diem per head all round therefor, and | 
were to start at 6 A. M. We had coffee 
at five and at six were all ready, but the 
horses and guide. We waited patiently (?), 
repeating Sunday-school verses and humming | 
anthems until nine o'clock, when the guide 
made his appearance, stating that one of the | 
horses had broken into a pint of oats during 
the night and foundered. We gently re- 
proved the fellow for having such a stock of 
grain on hand, and started him out to borrow | 
an animal to complete the train. In the 
meantime, Valechi had been looking around 
and bought an Arabian steed, saddle and 
bridle complete, for $22.50 
he was an .' rabian, for I never saw one, and 
am sure I have never before seen one like his 


a| 


purchase —a beautiful black, with fine points 
all over him, closely resembling a bock-beer 
sign 


In the lottery for horses I drew 
At ten o'clock the procession ‘ fled” majes- 
tically away, José and myself in thelead. A 
band (of beggars) followed for several dis- 
tances, giving ‘‘ tone” (piteous) to the mob. 

We cantered along over a splendid road, 
lined with corn-fields, some corn in tassle, 
while other fields of the same grain was 
barely out of the ground, a difference in 
time of planting making no apparent differ- 
ence to the crop. 

A strange sight was the herders of cattle, 
horses, sheep, goats, pigs and turkeys, all in 
separate fields. In one place I noticed five 
goats herding three Indians. Presume those 
Indians are ‘‘ muy mal.” 

After riding ten kilometers, we halted at 
Hacienda dela Huerta for lunch, it being 51 
kilometers to the next stopping place, ‘‘ The 
Mission.” At Huerta I witnessed the Mexi- 
can mode of threshing wheat. A space of 
stone floor, say, 75 feet in diameter, 
covered with wheat stalks. Then 15 horses 
are turned in and put into line, just as circus 
men place horses for the grand vaulter; the 
horses are put into a trot, and a perfect left- 
wheel motion is continued, the pivot horse 
describing a small circle —the balance of the 
horses crowding for their proper position. 
The rank or file is kept unbroken, the horses 
appearing to enjoy it as much as the Indians, 
who urge them on with yells. Thus the 
wheat is tramped out, and finally swept up, 
after clearing away the straw. 

Lunch is announced and we proceed to 
the attack. Soup, fried eggs, beefsteak, 
sausage and peas, beans and tortillas, drown- 
ed with exact bottles of beer, make an en- 
joyable repast. The table cleared and a 
final consultation of war indulged in, 
which resulted in a division of the party, 
Senor Rowe and myself concluding to return 


is 


is 


to Toluca with a mozo, while Stewart 
Valechi and the guide and avother mule pro- 


ceeded to the promised land. Why this dis- 
agreement the public may never know, but 
it was short and sweet (?) ‘‘ Friends of the 
family invited to attend.” 

We arrived in Toluca during the after- 
noon, a little saddle fatigued but feeling 
first rate. The first thing was a shave. 
Well, I thought it was the last thing also, 
for if the barber-ous old native did not 
tinish my career, it was not his fault. Ugh! 
Oh my ! After resuscitation, we walked up 
to the Palace Garden, a very pretty public 
garden fronting the Municipal building. In 
the center of the garden, amidst beautiful 
beds of flowers, stands the celebrated statue 
of Hidalgo, the Washington of Mexico. 
'The statue rests on a pedestal, about 6 feet 


| En Ja Villa de Chihuahua en 


I presume he | 


a flea- | 
bitten grev, of good size but uncertain motion. | 





square, made of native red and white varie- 


Of course, | lowing inscriptions in gold letters : 


EAST SIDE. 
| Se Coloco Solemnemente el dia, 16 de Setiem- 
bre de 1851 : 
Siendo Gobernador del Estado 
Mariano, Riva Palacio. 
Also a medallion of Aldema. 
SOUTH SIDE. 
Medallion of Mexican Coat of Arms. 
Al cura de Dolores, 
Miguel Hidalgo y Castilla, 
Padre de la Patria. 
Erige esta Estatua el Estado de Mexico. 
WEST SIDE. 
Medallion of Allende. 
Por decreto de la Legislatura del Estado, 
De 9 de Abril de 1851. 
NORTH SIDE. 
Medallion of Abasolo. 
Proclamo, La Independencia de Mexico. 
En el Pueblo do Dolores. 
E] dia 16 Setiembre de 1810. 
Murio. 
31 de Julio de 
1811. 
Martir de la Causa Nacional. 
It is a beautiful piece of work, with ap- 
propriate surroundings. In the garden we 
had the pleasure of meeting our old friend, 


| Senor Poage, who represents the Champion 


Reaper and Mower in this Republic, on his 
way to an hacienda to start a machine in 
wheat 

Returning to the hotel, we supped and 
passed a delightful evening with Mr. and 
Mrs. McMakin, well and favorably known 
Americanos, who spared no pains to make 
us feel at home. 

This morning, coffee and a consultation. 
"Twas decided to go to inspect some coal 
fields, and to this end we tested samples 
brought us, but changed our programme 
slightly. 

We next visited the Toluca Annual Ex- 
position, where we were agreeably surprised 
at the fine display of oil paintings, cereals, 
woods, stone, cloths, Aztec relics, and in 
fact everything usually seen in expositions 
of the class. The building is nicely arranged, 
being about 250 yards long and 50 wide, 


with exhibitors’ space on either side, extend- 


ing the full length, and an elevated center 
exhibitors’ space, glass roofed, doors and 


windows tastefully with 


plush drapery. 


arranged 


On entering, the first thing that strikes 
forcibly is the Art Gallery on the left, in the 


center of which is a life-sized painting of 
President Gonzalez in civil dress ; 
right stands President Chester A. Arthur, 
ditto, while on the left is Ex-Prest. General 
Porfirio Diaz, in full military dress, 


and grand, while the paintings are really 
well executed. 


The American agricultural implement dis- 


play is exceedingly small, a great mistake, 
too. The list includes : 
Reaper; a Sulky 
Willoughby Grain Drill ; Tiger Feed Cutter 
Adams Self-feeding Corn Sheller; also a 
Brown Condenser and Household Sewing 
Machine, under Machinery Department. 
Only these and nothing more, while the 
large display of English, French, German 
and Swiss goods, has a meaning. With 
proper canvassing and education of the 
people in this country, it would bea splendid 
field for agricultural implements, especially 
reapers, drills, harrows, plows and threshers. 

Sixteen years ago to-day, at 9 a. m., Maxi- 
millian, Miramon and Mejia were executed at 
Cerro de las Campanas, on the outskirts of 
Queretaro, by order of Mariano Escobedo, 
commander of the Mexican army. But I 
refrain from giving particulars, though at 
my fingers’ ends now. Simply the dating 
of this letter brings the event to mind. 

Have just visited the ‘‘Gran Teatro.” 
which is being thoroughly renovated. It is 
constructed with orchestra circle, dress circle, 
two balconies, and a gallery, with a seating 
capacity of fifteen hundred. The two balco- 
nies are divided into strictly private boxes of 
about eight by ten feet in size. The floors— 


scarlet 


on the 
All 


three are standing, and the effect is striking 


Walter A. Wood 
Plow, without name ; 


first, second, third, and fourth—are of brick, 
and the house is really well arranged, except 
as to the location, being immediately in the 
rear of the hotel; having no street frontage 
whatever, admission being had by passing 
through the patio (or court) of the hotel. 
We were shown around by the obliging pro- 
prietor of the hotel, who owns the theater, 
and while telling us of the cost and revenue 
of the theater, he remarked that he had 
rather have a small farm of five or six thou- 
sand acres than the theater; that he knew 
several men who had hecome wealthy on 
small farms of a few thousand acres. I 
asked him the price of a few counties that 
might be thrown together for a ‘‘ garden 
truck-patch,” but he failed to appreciate the 
country joke. He is an Austrian, who came 
to this country with Maximillian, and thinks 
he speaks English muy bien. Here is an 
example. He wanted to say. ‘‘ Don’t count 
your chicks before they are hatched,” but 
got it, *‘ Don’t fry your eggs before they are 
hatched.” 

Being engaged in the hotel business, I’ve 
no doubt but he observed from observations. 

Tis now time to pack up and leave this 
| burg for a ride ‘over the hills to the pobre 
casa,” 

LaTER.—By mailing now, this letter will 
go to New York this week; therefore, 

Hasta luego, 

GEORGE W. 
. 
Experiments on Dynamo-Electric 

Machines. 





La Rue. 


THE ELECTRICAL DETERMINATION OF THE 
EFFECTIVE VALUFS OF THE PASSIVE ME- 
CHANICAL POWER, THE INTERNAL RESIST- 
ANCE, AND THE MAGNETIC FIELD AT G1VEN 
DEGREES OF INTENSITY.* 





The object of these determinations is to 
ascertain accurately the loss of power and 
the electrical results in various mechanical 
apparatus; I have made use of various 
methods of determination of which I shall 
only quote the following summary, which is 
general, correct and simple; the practical ar- 
rangement of two galvanometers, one uf very 
low, the other of very high resistance, called 
electromotive force and intensity galvano- 
meters, which I advocated in 1879, 
adopted. 

I would call attention to the fact that after 
having shown that the usual approximate 
laws and formule are, in several respects, 
insufficient to represent the working of the 
machines, and that it is necessary to take 
into account the important reactions which 
are by no means neglectable, I have proved 
that the most accurate and the most practical 
method is to sum up all the effects of various 
kinds, and to include them in one or the 
other of the following two effective quanti- 
ties : 

The effective magnetic field, the effective 
internal resistance; these two quantities hav- 
ing to be determined by experiment. 

We shall represent the effective field by 
the electromotive force which it produces 
with a given degree, for a given length or 
thickness of the induced circuit. 


is 


We shall call n, 1 the degree nr®, ‘nr the 
difference of potential at the terminals of the 
machine as generator and as receiver; /, 
the power in kilogrammeters that indicated 
at the brake as a receiver, and that absorbed 
by the passive meckanical resistance of the 
machine. 

These are the data, all observed directly, 
except the last, ¢’, which is assumed. (I 
shall show further on how it is determined. ) 
The three unknown quantities to be deter- 
mined are: First and second, the electromo- 
tive forces as generator and as receiver, 
wE, Em, Which will be furnished by the 
forces of the fields, which may be equal, a 
little different, or very different, as I have 
pointed out upon several occasions (notably 
4 propos of the experiments of ploughing at 
Sermaize, and of the electrical transmission 
of power at Miesbach-Munich), according to 
the constitution of the static field; third, the 
effective or dynamic resistance, 7, which 








* Comptes Rendus.—M. Cabanellas, 
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must not be confounded with the static re- 
sistance, a, that is to say, with the ring at 
rest; 7 exceeds a relatively more as_ the 
speed, fineness and length of the circuit per 
pair of brushes are increased; 7, therefore, 
takes into account, under the form, 7? 4 a, 
the deficit of work of machines with a col- 
lector, a deficit of an electrical] nature, of 
which I have had first the honor of giving 
to the Académie the indication and measure- 
ment. 

From the three equations—- 
é,l=g9(t4+?)+71?,E,, l=9(447),.E=,€+71, 
we find 

Es, t+U’ 
= 
I I, 
t+’ 
rW#= 9 7 (gross electromotive force) 


t 
and g — (nett force) 
I 


t+U 
m= E+ &a—YJ— 
I 


We have just assumed ¢’ to be known; 
here is a purely electrical method of determin- 
ing it. 

Separate the circuit of the electro-magnets 
from the induced circuit; excite successively 
the conductor with any two currents, pro- 
vided that the forces of their respective 
magnetic fields be not equal ; make to pass 
successively, by induction, a current, so 
that the speed becomes Nn, under the only 
passive resistant couple; read by the galvano- 
meters, this current ¢and 7’ and the difference 
of potential at the brushes ¢ and ¢’. 

Calling e and e’ the gross counter-electro- 
motive forces, and p the effective resistance, 
have the equations— 


= 
et=eci+pe*, e U=e' +p, 
and, as e¢ here is equal to ¢’ 7’, we have— 
sie 7’ 


p= : 
2 





727’ 
and, finally, the value of e¢ or e’ @’ or gt’, 
is— 








( ei—é' 7’ 
ij e—i me 
ae tae 
{ ee J 
or 

( é’—t’ i’ | 
iJ é—7’ — ; 
| 4 

{ e-—7 

a> 


Confidence Men After the Inventors. 





We have always supposed that as a rule 
successful were not the most 
gullible men in the world, but judging by a 
story which has just reached us, some con- 
fidence men, who, as a class, are supposed to 
be pretty well posted on such points, were 
not entirely of that opinion. The result of 
their experiment in this case may, however, 
help to bring them over to our view of the 
question. 

A gentleman in New Jersey, who some 
time ago patented an underground wire con- 
duit, recently received a letter from parties 
in Ohio inquiring whether his invention was 
in the market, and, if so, the writers bad an 
offer for the same. The letter seemed quite 
plausible, and the inventor replied that the 
invention was for sale, and that he would be 
pleased to begin negotiations pointing to 
such a result. Correspondence passed to 
and fro for some weeks, and finally the 
parties in Ohio wrote that everything was 
now ready fora sale. They had succeeded 
in obtaining a purchaser who was willing to 
give $4,000 for the patent, and all that re- 
mained to be done was for the inventor to 
send on $28 towards the expense of drawing 
up the bill of sale, attorney’s fees, &c., 
when they would return the draft for the 
full amount. 

This letter confirmed the suspicions which 
had arisen in the mind of the inventor, and 
he replied that as he really had not expected 
more than $1,000 for his patent, he would 
still be satisfied with that sum, and requested 
his correspondents to send him a draft for 
that amount, ‘and keep the $3,000 as their 
own remuneration. The inventor heard 


inventors 





nothing further from Ohio on that subject. 


Manufacturing Hetvs. 


: The Bramble Lock Company, Terre Haute, 
Ind., has been incorporated. Capital stock, 
$20,000. 





Within the next six wecks Chattanooga 
expects to have a stove foundry capable of 
making 125 stoves per day. W. W. Bald- 
win, Cleveland, Ohio, is president and 
general manager. 





The Hoyt & Brother Manufacturing Com- 
pany of Aurora, IIl., intends to build another 
foundry 80x100 feet, having double the 
capacity of the present one, and to use the 
old foundry as a blacksmith shop. 





The Haxtun Steam-Heating Company of 
Kewanee, III, will build a shop 150x60, two 
stories brick, in which they will place $30,000 
worth of machinery for the manufacture of 
steam brass goods.—American Machinist. 


A company intending to erect factories of 
all kinds at Ten Island Shoals, on the Coosa 
River, near the site of the old Whisemont 
Mills, Ala., is to begin operations with 
$500,000 capital, which may be extended to 
$1,000,000. 





Lawrence & Herkner, No.8 Ferry street, 
New York, have just received from the 
Edison Electric Lighting Company the con- 
tract to furnish 600 feet 12” wide and 600 feet 
14” wide of their special double electric light 
belting to drive the dynamo machines at the 
Louisiana Exposition.—American Machinist. 





Commissioner Marble has published a 
statement of the receipts of the Patent 
Office during the past six months. This 
will show that the office received from fees 
an average of about $100,000 each month of 
the six. The average for the half year is 
about $100,000 in excess of the receipts 
during the same period in 1882. 





The Springfield (Ohio) Malleable Iron Com- 
pany is increasing the capacity of its works 
fully 50 percent. {t is putting in one addi- 
tional air furnace, three annealing ovens and 
a moulding-room 100x76 feet, which will 
give it a capacity of 3,500 tons of iron a year. 
These improvements will be finished about 
July 15, and then the company will employ 
250 men. 





The chapel in which religious services are 
held in the village of Roselle, three miles 
from this city, was lighted by electricity 
Sunday night, July 1st. The light is fur- 
nished by a local company under Edisen 
patents. It is claimed that this will be the 
first place of worship in the country to be 
lighted by electricity. 





We would call the attention of managers 
and operators to a new open-circuit battery 
munufactured and for sale by Messrs. Berg- 
mann & Co., whose large and well-known fac- 
tory is located at 292 to 298 Avenue B, corner 
of Seventeenth street, New York. Of this 
battery Messrs. Bergmann & Co. say: ‘“‘In 
offering this battery to the public, knowing 
it to be destined to take the place of all other 
open-circuit batteries, not alone for telephone 
work, but for hotel annunciators, burglar 
alarms, gas lighting, surgical use, etc., etc., 
in short, for all purposes to which open- 
circuit batteries are applied, would briefly 
call attention to the foregoing points, which 
indicate some of the nerits and advantages 
which this battery possesses over all others.” 
The dimensions of these batteries are, height, 
61g inches; diameter, 314 inches. In experi- 
mental tests these batteries have made a good 
record. For price and other information, 
write to the manufacturers. 





The Southern Exposition, to be held at 
Louisville in August next, promises to be a 
great success. The exposition will be divided 
into five departments—the first, for the dis- 
play of natural products, mineral, vegetable, 





and animal; the second, for machinery of all 
kinds; the third, for manufactures; while the 
fourth will be devoted to transportation, 
showing in four separate groups animal, 
wind, steam, and electrical power; and the 
fifth to music, literature, and art. The aim 
of the projectors of the enterprise is to bring 
about an exhibition of the products, manu- 
factures and arts of the whole country, and, 
it is said, the present indications justify the 
belief that the effort will be crowned with 
exceptional success. 





-_ 
NEW PATENTS—ELECTRICAL—1883. 





INDEX OF INVENTIONS FOR WHICH LETTERS 
PATENT OF THE UNITED STATES WERE 
GRANTED IN THE WEEK ENDING JULY 
8, 1883. 





WEEK ENDING JULY 3, 1883. 


280,365 Apparatus and system for telephonic 
communication ; Albert Dunand, Paris, France. 

280,616 Automatic roll-call for telegraph lines; 
Wm. P. Harris, South Chicago, Ill. 

280,707 Automatic indicator switch for telephone 
systems ; Geo. L. Anders, Boston, Mass. 

280,341 Carbon for incandescent electric lamps; 
Alexander Bernstein, Boston, Mass. 

280,439 Dynamo-electric machine ; 
Ball, New York, N. Y. 

280,708 Dynamo-electric machine; Foree Bain, 
Minneapolis, Minn. 

280,753 Duplex and quadruplex telegraphy; Alex- 
ander Muirhead, London, England. 

280,472 Electric burglar alarm ; Orlando A. Hel- 
man, Cincinnati, Ohio. 

280,474 Electric cable or conductor; 
Adolphe Fortin Herrmann, Paris, France. 

280,518 Electric conductor or cable; James Webb 
Rogers, New York, N. Y. 

280,521 Electric cable; William H. Sawyer, Provi- 
dence, R. I. 

280,559 Electro-magnetic locomotive; Samuel H. 
Beckwith, Utica, N. Y. 

280,563 Electrical measuring apparatus ; Charles 
S. Bradley, New York, N. Y. 

280,578 Electric burglar alarm attachment for 
automatic signaling apparatus; William F. Chester 
New York, N. Y. 

280,677 Electric light; Faunt L. 
Alexandria, Pa. 

280,709 Electric arc lamp; Foree Bain, Minne- 
apolis, Minn. 

280,715 Electric clock system ; Charles E. Buell, 
New Haven, Conn. 

280.768 Electric arc lamp; Franz Rabl, Camden, 
NJ. 

280,426 Focus regulator for electric arc lamps. 
Wm. Wheeler, Concord, Mass. 

280,536 Fire alarm or district telegraph ; William 
B. Vansize, Brooklyn, N. Y. 

280,340 Inccandescent electric lamp; Alexander 
Bernstein, Boston, Mass. 

280,366 Insulated electrical conductor; Thomas 
H. Dunham, Boston, Mass. 

10,350 Insulating material for electrical uses; 
Richard 8. Waring, Pittsburgh, Pa. 

280,764 Machine for making electric cables; Er- 
nest E. Rafer and Eugene G. Rafer, St. Chamond, 
France. 

10,349 Process of and apparatus for insulating 
wires for electric uses; Richard 8. Waring, Pitts- 


R. Edward 


Louis 


Senour, New 


burgh, Pa. 

280.351 Switch-board for telephones; Henry 
Clay, Philadelphia, Pa. 

280,662 Switch-board for telephone central 


offices ; Thomas J. Perrin, Brooklyn, N. Y. 

280,727 System of electrical distribution; Thos. 
A. Bdison, Menlo Park, N. J. 

280,451 Telephone call bell; Henry Clay, Phila- 
delphia, Pa. 

280,580 Transmitter for telephones; Henry Clay, 
Philadelphia, Pa. 

280,663 Telephone switch-board ; Thos. J. Perrin, 
Brooklyn, N. Y. 


A printed copy of the specification an? 
drawing of any patent to the annexed 
list, also of any patent issued since 
1865, will be furnished by any of the 
patent solicitors whose advertisements 
appear in this journal. In ordering 
piease state the number and date of the 
patent desired. 


[New Bedford Evening Standard. } 

The ExtecrricaL Review for July 5th 
illustrates the Central Telephone Office Tower 
at Paris, and contains valuable matter on 
electrical and telephonic topics. Address, 
ELEcTRICAL Review, New York. 

———__e—___—_- 


BUSINESS NOTICES, 





Bradley A. Fiske, Consulting Electrical 
Engineer, 59 Astor House. Advice to in- 
ventors, calculations, etc. 

Wanted—Telephone exchange manager. 
An ambitious young man, experienced both 
in outside and inside work, thoroughly 
posted on ‘‘troubles,” and possessing some 
tact as a Canvasser. 

Address, with statement of age, references 
and salary expected, ‘‘Company,” care of 
the ELectTRICAL REVIEW. 

WanTED—An experienced telephone man 
of ability that can take the position of super- 
intendent or manager, and can speak the 
Spanish language. Address ‘‘ M. C.” care of 
this office, P. O. Box 3329. 





CHARLES I. . OSTER. 
( Late Examiner in charge 
RANK L. PREEMAN, < of Class Electricity 
( Patent Office. 


FOSTER & FREEMAN, 
SOLICITORS OF PATENTS 


AND 


COUNSELORS IN PATENT CAUSES, 


Mechanical and Electrical Experts. 
WASHINGTON, D. ¢. 


Orrices: 931 F Srreet. 


LYNCH & BANTA, 
98 Washington St., Chicago. 


Telephone Stocks 


Bought and Sold on Commission, 


The Tropical American Telephooe 
¢ ronal American Telephone Gi, 
(LIMITED, ) 
has the Exclusive Right to Export to South 
America, Central America, Mexico 


and West Indies 


TELEPHONES 
TELEPHONIG APPARATUS, 


MANUFACTURED UNDER UNITED STATES PATENTS 


BY THE 


American Bell Telephone Co. 








ADDRESS ALL ORDERS TO 


The Tropical American Telephone Co, 


(LIMITED,) 


955 MILE STREET, 
BOSTON, MASS, U.S. A. 


PAINE & LADD, 


HALBERT_E. PAINE, Late Commissioner of 
Patents. STORY B. LADD. 
Attorneys in Patent Causes 
And Solicitors, 
WASHINGTON, D. C. 











THE 


THOMSON-HOUSTON ELECTRIC CO, 


FURNISHES THE 
ONLY PERFECT, AUTOMATIC, SELF-REGULATING SYS8- 
TEM OF ELECTRIC ARC-LIGHTING IN THE WORLD. 


In all desirable qualities of ELEctric Arc Liguts the THOMSON-HOUSTON SYSTEM 


has no equal. The lights are superior in color 


and s'eadiness, and the entire apparatus is more 


economical, efficient and safe, more easily managed, and less li «ble to derangement than any other. 
Principal Office, 131 Devonshire St., Boston, Mass. 


#- A. PEV EAR, President. 8. A. 


‘ . A. BARTON, Treas. and Manager. 
. COFFIN, Vice-President. J.J. SKINNER, Secretary. 


E. THOMSON, Electrician. 
E. J. HOUSTON, Consult’g Electrician, 


DIRBOTORS: 


H, A. PEVEAR, 
C. A. COFFIN, 


New Illustrated Pamphlet 


B. F. SPINNEY. 
J. N. SMITH, 


8. A. BARTON, 
E. THOMSON 


will be sent on application, 
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Wright’s Patent Cable Clip. 
Simplicity a waiintin, ale managed and 


durable. Excels any other clip on the markct. 





Endorsed by the foremost TELEPHONE and 
TELEGRAPH PEOPLE in the UNITED STATES 
and CANADA, 

Manufactured by AUGUSTUS WRIGHT. 
Address all communications 
64 BROADWAY, PROVIDENCE, R. I. 


UTLER’S SAFE 


FIRE & BURGLAR PROOF. 
291 BROADWAY, 


NEW YORK. 


CORNELL UNIVERSITY. 


—COURSES IN— 
Electrical Engineering, 
Mechanical Engineering, 
Civil Engineering 











| 


| 





and Architecture. | 


Entrance Examinations Begin at 9 A. | 


ME... Jume 18 and Sept. 18, 1883. 

For the UNIVERSITY REGISTER, 
fullstatements regarding requirements for admis- 
sion, courses of study, degrees, honors, expenses, 
free scholarships, ete., and for special information, 


containing 


apply to THE PRESIDENT OF CORNELL UNI- | 


VERSITY Ithaca, N. Y- 





WALLACE °s 


THE w= gq, SUPPLY (6c ST. 
ELEeUE Sing LEE won 








Binders for the Electrical Review. 











We are now prepared to furnish for the 
convenience of subscribers to the REviEw 
one of the latest improved self-binders. The 


binders are of the exact size of the paper, | 


and cach issue as received can be filed in it 
without trouble. When the volume is com- 
plete at the end of the year, it can be per- 
manently fastened in a moment, making in 


PLATINUM 


—FOR~ 


Seite 4 Mechanical Purnoces, 


IMPORTED AND FOR SALE BY 


The §. §. White Dental M'f'g Co., 


PHILADELPHIA—Chestnat St., cor. 12th, 
NEW YORK—767 and 769 Broadway. 
BOSTON—160 Tremont St. 

CHICAGO—14 and 16 E. Madison St, 


REVIEW . 


[July 19, 1883. 








SHORT-HAND WRITING 


thoroughly taught by 
mail. Good situations 
. procured all pupils when 
thoroughly competent. 
First-class steno gra- 
» phers furnished railroad 
Fy Officials without charge 
| for my services Corre- 
= spondence solicited. 






CALIGBAPHS SOLD. 
— Special 
SS —"~"__. offered _ business men, 
lawyers, stenographers and railroad officefs. 
Send for COLLEGE REPORTER and 
Caligraph cireulars to 


W. G. CHAFFEE, Oswego, New York. 


inducements | 


HAINES BROS., 
Promoters and Brokers 


| 55 BROADWAY, N. Y. 





Electrical Stocks a Specialty. 





STANDARD ELECTRICAL WORKS, 


MANUFACTURERS OF 


TELEGRAPH & TELEPHONE INSTRUMENTS 


LARGE STOCK ON HAND OF 


LINE WIRE (all sizes), ELECTRIC LIGHT WIRE (all sizes), CARBONS, 
&c., &c., OFFICE WIRE AND SUPPLIES, LECLANCHE 
AND OTHER BATTERIES. 


Special facilities for manufactoring PINS & BRACKETS, very low prices for car-load lots. 


MANUFACTURING LICENSEES OF 


AMERICAN BELL TELEPHONE COMPANY. 


Send for illustrated Catalogue and 


special prices. 


STANDARD ELECTRICAL WORKS, 


CINCINNATI, OHIO, U.S. A, 





THE KER 





$1.00 THEBE 


It is something everyone who writes ought to have. 


everybody who has tried it. 
unsolicited testimonials as to its merits. 





No. 1 Pen, plain, $1.00 


No. 2, engraved, $1.25 
Any of the above sent post-paid on receipt of price. 


NER STYLOGRAPHIC PEN. 








TESTPENFORTHELEASTEST MONEY. 
THE LATEST IMPROVEMENT IN STYLOGRAPHIC PENS. 
Holds more ink, writes longer without refilling, writes better, never blots, never fails, 





$1.00 


It is endorsed by Telegraphers, Post Office and Bank Clerks, Railroad men, and 
It is not only the Best Pen, but the cHEaPEsT, and always gives satisfaction. 
We manufacture the following styles : 
No. 3, gold, mounted, $1.50 


Enclose 10c. for registration. 


We have hundreds of 


No. 4, entire gold cap, $3.00 


THE KERNER STYLOGRAPHIC PEN CO0., 25 BOND STREET, NEW YORK. 





All Persons Sending for 


Catalogues, or ordering for articles advertised 
in our columns, will do us and our Adver- 
tisers both a great favor by mentioning that 


they saw the advertisement in the 


ELECTRICAL REVIEW, 
INTERNATIONAL 


Electric Exhibition 


VIENNA, (883. 


| The Commission of the International Elec 
| tric Exhibition at Vienna, 1883, gives due no- 
tice to the public that this Exhibition is totake 
| place in the course of this year, to be opened 
| on the Ist August, and to be closed on the 
Bist October, and cordially invite Exhib 
| itors and Visitors. The Regulations and the 
| blanks necessary for Applications are to be 
| had at the Austrian-Hungarian Con 
| suis. The objects to be exposed will com- 
prise all Machinery, Apparatuses and Imple 
ments connected with Electrotechnic It will 





appearance a volume almost as durable as certainly afford a good opportunity to inven 


one especially bound, The binder will be 
sent, postage prepaid, to any part of the 
United States on receipt of $1.00. Address, 
Delano & Company, P. 0. Box, 8829, 28 
Park Row, New York. 


| tors to show their latest improvements. This 
| Exhibition is greatly favored by the Austrian 
| Government, and will be held in the Rotunda 
| of the well-remembered Universa] Exhibition 
of 1878. Exhibitors are requested to procure 
the necessary papers at once. . 


BOOKS. 


Dynamo-Electric Machinery. By Prof. 8. 
P. Thompson. With illustrations of the princi- 
pal machines and descriptions of their construc- 
tion. Paper, 40 cents. 

Lecture on the Storage of Energy. By 
Prof. Ayrton. Paper, 20 cents, 

Electric Lighting by Water Power. 
ond edition. By Thos. B. Grierson. Paper, 
40 cents. 

Formation and Use of N. de Kabath’s 


Sec- 


Patent Electric Accumulators, §8vo, 
paper, 20 cents, 
Books sent free by mail on receipt of price. Send 


for our Catalogue. 


E. & F.N. SPON, 35 Murray St., New York. 


SAPORTAS & WARRINER, 


58 & 60 Exchange Place, 
NEW YORK. 


Edison Electric Light Co 
Ediscn Co. for Isolated Lighting 
Edison Dluminating Co. of New York. 
Edison Electric Light Co. of Europe... 
Brush (Parent Co.).......-cccccecess 
Brush Illuminating Co. of New York.. 
United States Electric Light Co 
U.S. Electric Illuminating Co. of U.S. 
Fuller Electrical Co. (preferred stock). 
Fuller Electrical Co. (common stock.). 

| QUOTATIONS FURNISHED ON APPLICATION 





PALMER WIRE 60, 


PALMER, MASS. 


TELEGRAPH 


AND 


TELEPHONE 
WIRE — 


AS GOOD AS THE BEST. SPECIAL CARE 
TAKEN IN ITS MANUFACTURE. 


Write us for prices before ordering elsewhere. 


LYNCH & BANTA, 
98 WASHINGTON ST., CHICAGO, 


—DEALERS IN— 


TELEGRAPH 





TELEPHONE POLES. 
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NEW TELEPHONE! 


For Private Lines, Latest, best; always 
reliable. Works 2 miles on steel cable-wire. 
Illustrated Circulars free. 


HOLCOMB & CO., Atwater St., Cleveland, 0. 








HLHOTRIOAL REVInW- 


GHORT-HAND WRITING THOR- 7 
oughly taught by mail. Terms low. Thorough 
instruction ; satisfaction guaranteed. Send stamp | CHAS e Za e BLY, 
(Successor to STEARNS & GEORGE,) 


for circular and specimen of writing. 
WILLIAM HULTON, Stenographer, Pittsburg, Pa | 
MANUFACTURER AND DEALER IN 





THE CARY 


TELEPHONE SIGNAL 


AN INDIVIDUAL CALL FOR CIRCUIT LINES. 


Manufactured under James H. Cary’s Patents, 
and authorized by the 


AMERICAN BELL TELEPHONE C0., 


To be used only with its Telephones. 





Furnished by the 
CARY TELEPHONE SIGNAL GO. 
OFFICE ADVERTISER BUILDING, 
246 Washington St., Boston, Mass. 
sous F- Gale . Pre ide nt, — GEO. iH. CARY, 


Frederick Ta 
James H. Cary Othe ceria an. General Agent. 


SHORT-HAND WRITING 


THOROUGHLY TAUGHT AT YOUR HOMES, | 
WITHOUT NEGLECTING OTHER DUTIES. 

” cial Terms for Spring and Simmer. Wri'e at once. 
R. B. CLARKE, Stenographer, 

4637 GERMANTOWN AVE., PHILADELPHIA, PA. | 


vornae »Setaaeh, Telephone, & Electric Light. 
Specia : Electric Gas Lighting Apparatus, Electric 


Bells and Enunciators, and Burglar Alarms, 


37 PEARL STREET, BOSTON. 





Holmes, Booth and Haydens, 


MANUFACTURERS OF 


FIREPROOF ELECTRIC LIGHT WIRE, 


From Pure Lake Superior Copper.—Conductivity Guaranteed. 


PATENT 
“K. K.” Insulated Copper and Iron Wire, 


For Telephone and Telegraph Use. 


49 CHAMBERS STREET, NEW YORK; 
18 FEDERAL STREET, BOSTON. 


WORKS AT WATERBURY, CONN. 





J RCo. 


m0 Fleet Irie lachines: | 


F 


BoLrtBeuRn 





= Date 


tehburg, 1 rs 








LECLANCHE. 





Size of Jar, 6x4} inches. 


Prism Battery, Complcie 


THE GREAT 


Telephone Battery, 


THE STANDARD OPEN CIRCUIT BATTERY 
OF THE WOBLD. 


Over 500,000 cells now in Use in the United States and | 
1,000,000 in Europe, 


ADOPTED BY ALL THE 


TELEPHONE COMPANIES. 


THE SIMPLEST, CLEANEST, MOST 
DURABLE, MOST ECONOMICAL. 


Beware of Infringements and Cheap Imitations. 


LECLANCHE BATTERY CO. | 


149 W. 18th St, N. Y., or 


L, G. TILLOTSON & 00., 5 & 7 Dey 8t., N.Y. | 
| 


| 


| GEORGE WESTINGHOUSE, Jr., 








RALPH BAGALEY, 
Secretary and Treasurer. 


H.H. WESTINGHOUSE, 


President. Superintendent. 


Tre WESTINGHOUSE ENGINE 


AS CONNECTED DIRECT 






ain 


Dynamo Electric Machines 


OF ANY MAKE 


For Electric Lighting, 


ALSO 


Independent Enns | 


Yor é. ‘iving by am” 
Counter-Shafting. 


Send for aT ustrated 
‘ireular. 


THE WESTINGHOUSE MACHINE COMPANY, 
Works at Pittsburgh, Pa. 92 & 94 Liberty Street, New York. 
Western Office, 14 South Canal St., Chicago, III. 





‘VICTOR BISHOP & CO. 


IMPORTERS OF DIAMONDS, 





PLATINUM 


For all Manufacturing, Chemical, Electrical, 
Dental, and Laboratory purposes. 


Victor Bishop & Co., 


No. 83 MAIDEN LANE, NEW YORK. 


ESTABLISHED 1887. 


ELECTRICAL SUPPL IES | 
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Blectrie Light Apparatus 


—AND— 


ELECTRICAL INSTRUMENTS 


Of Every Description 
BUILT BY DAY OR CONTRACT. 


Have had five years’ experience building Electric 
| Light Apparatus. Facilities for making complete 
| apparatus for 50 Are Lights a day. Everything 
made on the INTERCHANCEABLE system. 
Twenty years’ experience designing and building 
3pecial and Labor-Saving Machinery. Estimates 


given. Correspondence solicited. 


JAMES BRADY, 


(Suc’r To Brapy Mr«, Co.) 

257 and 259 WATER STREET, 
BROOKLYN, N. Y. 
| 





MAGNET STEEL 


AND ALL KINDS OF 


CHROME CAST STEEL. 


STEEL for MAGNETS 


A SPECIALTY, 


And warranted superior to all other branas. 


CHROME STEEL WORKS, 


Brooklyn, E. D., N. Y. 





Cc. P. HAUCHIAN, 


Superintendent, 


| S. H. KOHN, 


Proprietor. 





ESTABLISHED 1864, 


WILLIAM A.HARRIS 


MANUFACTURER OF 


HARRIS-CORLISS 


| STEAM ENGINES 

W 

With Harris’ Patented Improvements 
ALSO 


Light& Heavy Iron Castings, 
PROVIDENCE, R. I. 





G.W. Hupse.., Pres. F.T. Fearey, Sec.and Treas 


THE AMERICAN 





” ELECTRIC 


STORAGE 
COMPANY, 


We desire to arrange with electric lighting 
| companies for the introduction of our bat- 
| tories, and also with parties competent to 
organize sub-companiecs., 

A manufacturing company that will have 
control of our inventions and supply our 
is being formed. Parties desirous 
themselves in this valuable 
invention can see it in operation at 237 
Broadway, Room 40, New York City, 
under charge of Prof. N. S. Keith. 

All correspondence received will have at- 
tention at an early cay. 


The American Electric Storage Company, 


792 Broad St., Newark, N. J. 


licenses 
of interesting 








14 


ALFRED F. MOORE, 


MANUFACTURER OF 


Insulated Wire 


Telephone, Telegraph and Electric Light, 
OFFICE, LINE, 


p= 


ANNUNCIATOR WIRE, 


Magnet Wire and Flexible Cordage, 
200 & 202 N. THIRD ST., 


PHILADELPHIA, PA. 


PARTRICK & CARTER, 


Philadelphia, Pa., 


MANUFACTURERS OF 


Telephone, Telerraph 


And Electrical Instruments and Supplies. 








Among our SPECIALTIES are the CELEBRATED 


| 
| TELEPHONE AND ELECTRIC CORDAGE, 


_BLEBCTRICAL PREV I8w:- 





[July 19, 1883. 











AMERICAN | 


THE 


(Formerly EUGENE F, PHILLIPS.) 


FLECTRICL Wangs ©“ DOLTERY. 


MANUFACTURERS OF 


PATENT FINISHED INSULATED 


Electric Wires, 


ELECTRIC LIGHT WIRE 
MAGNET WIRE, 
Patent Rubber Covered Wire, Burglar 
Alarm and Annunciator Wire, Lead-| — 


Encased Wire, Anti-Induction Aerial 
and Underground Cables, ete., ete, 





OFFICE AND FACTORY: 
No. 67 STEWART STREET, 
PROVIDENCE, R. I. 


World and the CHEAPEST. 


the others, without any of their disadvantages 
Thousands sold monthly. Send for cireu- 

lar. Manufactured and sold by the 

EUGENE F. PHILLIPS, President. 





The BEST Open Circuit Battery in the 


Combines all the advantages of the best of 


“L. 6, TILLOTNON & OO, 


RAILWAY 
Telecraph & Telephone 
SUPFrLIEsS 


OF EVERY DESCRIPTION, 


Nos. 5 & 7 Dey St., NEw York. 


A. C. NORTHROP, 


Waterbury, Conn. 





} Lron and Brass Machine Screws 


ZING IN SHEETS AND PLATE FOR 
ELECTRICAL PURPOSES. 
Parts for Telegraph and Telephone Instruments, 
AANUFACTURED FROM 
Iron, Brass, Steel, or Zins. 


LAW TELEGRAPH (6., 
140 Fulton St., New York. 
PENG mM 


Extra Black, Blue Black, and 
| fvison, ow lion Taylor & Co., N. Y.. 


Opportunity to Estimate on patented artic les 
from Sheet Metal, Rod or Brass Castings, respect- 
fully solicited. 


A. L. BOCART, 
ELECTRICIAN, 
No, 22 UNION SQUARE, N. ¥., 4th Ave. Side, 


Patentee and Manufacturer of every variety of 


Flectric Gas-Lighting 


APPARATUS 


For Theatres, Churches, Public and Private Buildings. 


W. H. SAWYER, Sec. and Electrician. 


PHOSPHOR- BRONZE 


TELEPHONE WIRE. 

































Copying, all ‘of 8 superior quae 
lity, claiming Special exe 


Not the Cheapest, but GUARANTEED THE BEST. 
prienee: in the essentials of 


COMPLETE OUTFIT ONLY $5.00. 











The Fitch Chlorine Battery, patented 
Sept 16, 1879, acknowledged the Best Buttery in 
use for Telephones, Annunciators, Call Bells, etc. 
P ri -e, $1.50 per cell. Liberal discount to the trade. 

Whe Acme Steel Lever Key, best and most 
p eee ct Key ever placed before the te legraphic pro- 
fession ; endorsed by hundreds of the most expert 
te le egre iphe rsin the country. Price by mail, $300. 

The Original Giant Sounder, ppetce e $4.00 by 
mail. Send for our catalogues and price lists. 
Correspondence solicited. 


PARTRICK & CARTER, 


Telephone, Telegraph & Electrical Instruments 
and Supplies of every description, 


114 SOUTH 2d ST., PHILADELPHIA, PA. 





> Wr. ae 
om Pespeher- ‘Dicnze. 
J 
Combines High Electrical Conductivity and Resist- 


ance to Corrosion with Lightness and Tenacity. 


Standard Sizes, 16, 17 and 18, Stubs’ Gauge. 
ADDRESS: 


‘the Payne Single and Double Valve Automatic Engine. 


The trade furnished with the most complete assortment 
of Electric Lighting Burners, inclucing Pendant, Ratchet, 


THE FROSPHOR-BRONZE SMELTING 60, 


( LIMITED.) "4 — EEE 
ped guarantee. P| ent. better regulation with also Clough, Maxim, Lirreil Ring and Arm Burners, for 
n 


512 ARCH st, » PHILADELPHIA, PA. gle slide valve automatic engine than can be ut- use with Machine Gas. Batteries, Primary Coils, Threo 


Owners of! the vale J States Phosphor-Bronze Salen d by any other engine in the market. F. > Styles of Automatic Cut-offs, and All Supplies Necessary 
— V4 KE, F. Har ampon & Co., 36 Cortlandt St.,N.Y , in Fitting Up Buildings. All Apparatus Patented. 
i a 

Sole Manufacturers of Phospior-Bronze in the Uri.ed States. No 


The Greatest OPEN CIRCUIT BAT TERY in the World ! 


———+ see + 


BERGMANN & CO. have now succeeded in 
supplying what has been till now the GREAT DESIDER- 
ATUM in Telephone and all open circuit work. 

THIS BATTERY not only the SIMPLEST, 
CLEAN EST, ECONOMICAL and most DURABLE 
of all, but it defects of the 
LeClanché and other forms hitherto employed. It is small, 
Hermetically sealed and 


any 
It is 


, Boston, Mass. W rite for Circular 
26. B.W. Payne & Sons, Box 1450,Corning,N.Y. Also, Burglar Alarms, Annunciators, Call Bells, &. 





1s 
most 


overcomes all the existing 











Heicut, 644 IncuEs. 
Diameter, 34 INcHES 


neat, compact and very portable. 
guaranteed to form no gases. On this account it requires hardly 
attention. It will last more than twice as long as any other. 
cheaper than any other. Price, $1.00, Complete. 


Samples sent free to dealers and Telephone Exchanges on application. 
Send for Circular. Discounts to dealers. 


BERGMANN & 60., ELECTRICAL WORKS, 292 to 298 Avenue B, cor. 17th Street, New York. 
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ELECTRICAL REVIEW. 


1 





7 sz ze 


‘THE BISHOP 


IVACTRICAL REVIEW alts -Peeha. Work 


Is AN 
(SAMUEL BOARDMAN, Agent.) 
ILLUSTRATED 


Weekly Zournal 


OF 


Eletric Lipk, Telephone, Telepraph 


SCIENTIFIC PROGRESS, 


AND IS THE ONLY JOURNAL PUBLISHED 





Original and only Manufacturers in the United 
States. 


GUTTA-PERCHA INSULATED 


Submarine Telapraph Cables, 


50 Regular Sizes. 
One to Ten Conductors. 


subterranean Telegraph Coables, 


Hempen-Armored Covered. 


Acrial Telegraph Cables 


Lead or Hempen Covered. 


ANTI-INDUCTION 


Telephone (Lead - Covered) Cables, 


as used by the Metropolitan Telephone and 
Telegraph Company. 


Torpedo Cables, 


Recommended by the European and South Ameri- 
can Governments. 


THE REVIEW OF THE 
Lead-Corered Cables, 
For Canal and Streamlet Crossings. 


Telegraph and Telephone GUTTA-PERCHA 


under its new title and new (Office Wire, Fuse, Leading and Connecting 
Wire, 


For Subaqueous Mining and all other Electrical 
purposes. 


Mark’s Compound Insulated Wire, 


For Office, Outdoor, Underground and Battery Use. 


G. P. Office Wire, 


Cotton-Covered. 


WEEKLY IN THIS COUNTRY DEVOTED 
STRICTLY TO THE ELECTRICAL 


INTERESTS. 


—— 


Each edition will contain orig- 
inal articles on the latest appli- 
cations of electricity, and a com 
plete record of the progress made 
from day to day in the Telephone, 
and Electric 


Telegraph Light 


fields. 


management and able corps of 
Editors, and its new contributors 
located at all the principal centers 
of business in this country and 


Europe, will spare no expense to 





make it the ALSO HAVE ALWAYS ON HAND: 


Wires of Every Variety of Insulation, 


Magnet Wire, Telephone Flexibl: Cords, Flexi- 
ble Elevator Cables, Eloctrie Cordage. 


Burglar-Alarm and Annunciator Wire, 
Electric Light Wire, Cordage and Cables, Lead- 
Covered Wire, and Every Description of 


Pure Gutta-Percha Goods, 


In the United States and Canada, Gutta-Percha Sheet, for Cable Splices : G. P. Chem- 
ical Vessels for Acids, etc. 


LEADING JOURNAL 


IN THE ELECTRICAL FIELD, 


Terms of Subscription: 


$3.00 per annum—postage 





Agents f-- Reception of Orders and 
Salc of Goods. 


| L. G, TILLOTSON & CO., 5 4 7 Dey St., New York. 
To foreign countries the subscrip- | WILLIAM HEATON, 508 Chestnut St., Phila. 


| THIRTY-THREE YEARS’ EXPERIENCE HAS 
| TAUGHT US THAT NEITHER THE ELECTRI- 
| CAL NOR MECHANICAL QUALITIES OF 
| EITHER GUTTA-PERCHA OR COPPER DETER- 
| IJORATE BY LONG WORKING OR SUBMERSION, 
‘ " | CONSEQUENTLY THE BEST FORM OF A SUB- 
Address all communications tc MARINE TELEGRAPH CABLE WILL BE THAT 
| IN WHICH THESE CONDITIONS WERE FUL- 


free. 


tion price, prepaid, is $4.00, 


| FILLED.—Extract from Report on Cables, by Wil- 


‘means Pine MANUFACTURED BY 
DELANO & COMPANY, The Bishop Gutta-Percha Works. 
23 Park Row, | Address all communicat.ons to 


420, 422, 424 & 426 Bast 26th St., Now York. 


| 
P. 0. Box 3329. MEW YORK | Orrick at THE WORKS. 


W. W. MARKS, Superintendent, | 
| Sir William Thomson's Nauti- 


THE UNITED STATES 


ELECTRIC LIGHTING CO. 
THE WESTON ARC LIGHT 


—AND— 


THE MAXIM INCANDESCENT LIGHT 


ARE SUPERIOR TO ALL OTHERS IN 


EFFICIENCY, ECONOMY, RELIABILITY, SAFETY 


—AéAziD— 


CONVENIENCE. 
Ih BOTH 


Perisct AUOMALG REQUIAUON sme 


Electrie Motors, Electroplating Machines, 
Carbons, &e. 


Office—59 & 61 LIBERTY STREET, NEW YORK. 


Gro. W. Hesarp, President. LEonARD FE. Curtis, Secretary. Pu. Ferp. Koss, Treasurer 
TRUSTEES. 

Henry B. Hype, 
Joun A. STEWART, 
RosBert B. MINTURN, 
Gro, W. Heparp. 


Watrer T. Haren, 
Henry Day, 

Taos. H Huspparp, 
Leonarp E, Curvis 


Marce.tius HARTLEY, 

ANSON PHELPs STOKEs, > Vice-Presidents. 
Cuas. R. Firint, j 

Louis FitzGERALD, 


SEND FOR ILLUSTRATED CATALOCUE. 





THE 


TRENTON IRON CO. 


MANUFACTURERS OF 


GALVANIZED IRON WIRE 


OF VARIOUS GRADES FOR 


WESTERN 


Electric Company, 
CHICAGO, INDIANAPOLIS, NEW YORK, 


MANUFACTURERS OF 


TELEGRAPH INSTRUMENTS Telegraph and Telephone Lines. 


WORKS AND OFFICE AT 
AND SUPPLIES. TRENTON, NEW JERSEY 


PS ETE SS NEW YORK OFFICE: 


; 
Insulated Copper Wires, Electric Bells and Cooper, Hewitt & Co., 17 Burling Slip. 
Annunciators, Burglar Alarms, the Electro- | PHILADELPHIA OFFICE: 


Mercurial Fire Alarm, Electro-Medical Appa- | 21 NORTH FOURTH STREET. 


ratus, Electric Gas Lighting Apparatus, Edi- | 
THE ANSONIA 


<= BRAM & COPPER. C0, 





Gamewell Fire Alarm Telegraph Apparatus, 
Bi-Polar and Carbon Telephones, Telephone 
Exchange Apparatus, Underground Cables. 


ANSON STAGER, ENOS M. BARTON, 
President. Vice-Presi tent. 









CATALOGUES 


IN STAMPS OR CURRENCY. * 


a=: = 


Pagcs. Price 

I—Complete Set of Catalogues.236 20c 
Ii—Telegraph Instruments and 

inst ssecSuneas 64 


MANUFACTURERS OF 


‘Puredlectris Copper Wire, 


For Magnets, Telephones, Electric 


= 


ere eet eee eee eee ee 


. V—Electric Bells, Anaunciators, | Lights, ete 
Electro-Mercur:al Fire : Titi 
Se ee 8c, | WiTH H. SPLITDORF’S PATENTED LIQUID INSULATION 


. COVERED WITE COTTON OB SILE. 
VI—Electro-Medical Apparatus. 32 
LINE WIRE. 


beater = of = raphy _— . : 
__ {astruments....----.---- 82 tree. Fire Proof House and Office Wire 


For Indoor use in Electric Lighting. 


| Wrought Metal Gongs for Annuncia- 
8c tors, Telephones, &c. 


3c. | ZINC RODS, BATTERY COPPER, &c. 


Nos. 19 and 24 Cliff St., New York. 


-VIII—Condensed Price List....... 20. free. 


| X—Electric Bells, etc., descrip- 
| tive 12 


XI—Magnets for Mills. .... .. 


- 20 


cal Instruments.......... 24 Bec. | 
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The Best of everything at Bottom Prices. 


| 
| 


HBULECTRICAT 


A. G. DAY, 


Manufacturer of 


Kerite 
Telegraph and Telephone 


Wire and Cables. 


OFFICE, 120 BROADWAY, NEW YORK: 
FACTORY, SEYMOUR, CONN. 
ANTI-INDUCTION KERITE 


neulated 


saw wha be be! ote 


Gele phone Cables. 


Some of them Two Miles in Length, are in use in 
several cities, and are found to WORK 
PERFECTLY for that distance. 


Eminent Electricians and 
Practical Telegraphists 


Commend and recognize the Kerite Insulation as 
superior to all others. At the CENTENNIAL 
ExurBitTion at Philadelphia, Sir 
WILLIAM THomson, the emi- 
nent Electrician and sci- 
entist, awarded 
to the 


Kerite Insulated Wire and Cables 


A DIPLOMA. 


For ‘‘Excellence of the Insulation and 
Durability of the Insulator.”’ 


GENERAL AGENT: 


CLARK B. HOTCHKISS 
120 BROADWAY, NEW YORK. 


CHARLES WILLIAMS, JR. 


(Established in 1856. 


Nos. 109-115 Court Street, 
BOSTON, MASS. 


AUTHORIZED MANUFACTURER OF 


THE AMERICAN 


BELL TELEPHONE CO, 


Magneto, Crank and Push Button 


CALL BELLS, 
ELECTRIC BELLS, 
DISTRICT BELLS 


AND 





sm Switches for 
! Ate 


Annunciators, &c. | 


Telegraph and Electri- 
Bat- 


Insulatoss, 


‘al ~=Instruments, 
tcrics, Wire, 
erd Telephone Supplies 


vu: J. ery description, 


REV LHW . [July 19, 1883. 


The American Bell Telephone Co., 


W. H. FORBES, President. W. R. DRIVER, Treasurer. 
THEO. N. VAIL, General Manager 


LINE 


GROUND This Company, owning the Origi- 
nal Patents of Alexander Graham Bell 
for the Electric Speaking Telephone, 
and other patents, covering improve: 
ments upon the same, and controlling, 
except for certain limited territory, 
under an arrangement with the West- 
ern Union Telegraph Company, the 
Gold and Stock Telegraph Company, 
the American Speaking Telephone 
Company, and the Harmonic Tele- 
graph Company, the patents owned 
by those companies, is now prepared 
to furnish, upon application, either 
directly or through any of its licensees. 
Telephones of different styles, and 
applicable to a variety of uses. 

This company desirs to arrange with 
persons of responsibiliiy for establish- 
ing 


District or 
Exchange Systems, 


in all unoccupied territory, similar to 
those now in operation in all the prin- 
cipal cities in this country. 

Responsible and energetic persons 
are required to act as licensees for 
the purpose of establishing 


Private Line and Club Line 


systems, for business or social uses. 
Also to introduce the Telephone for 


SPEAKING TUBE 


purposes, for which instruments will be leased for a term of: years at a nominal 
rental. 

This Company will arrange for Telephone lines between cities and towns where Ex- 
change systems already exist, in order to afford facilities for personal communication 
between subscribers or customers of such systems. 

We respectfully invite attention to this matter, and any further information 
thereto can be obtained from the Company, 


NO. 95 MILK STREET, BOSTON, MASS. 
All persons using Telephones not licensed by this Company, are hereby respectfully noti 
fied that they are liable to prosecution, and for damages for infringement, and will be 
prosecuted according to the full extent of the law. 














relating 








| a! eo 
ARC LIGHTS. 

We desire to call attention to the BRUSH MACHINES we are now mantnetaring, in 
tended to give lights of about two-thirds of the power of our usual size of are lights. They are fully 
equal to the ordinary size lights of other systems, and except in the amount of light, are the same in 
every respect as our other lights. 


Number of Machine. Nominal Candle Power. Herse Fower Required. 
5 1,200 
6 a 1,200 
a : 1,200 
~ ; 1,200 


Number cz Arc Lights. 


Prices of machines and lamps same as the regular list. Our agents will give you estimates. 

We shall commence this month the shipment of BRUSH STORAGE BATTERIES to fill the 
large orders which have accumulated on our books. We desire to state that these batteries are GUAR- 
ANTEED by this Company, just as all apparatus hitherto sold by us has been ; and that the statements 
of our — regarding them, which have been so industriously circulated of late, are false in every 
particular. 


|THE BRUSH ELECTRIC CO., No. 379 EUCLID AVE., CLEVELAND, OHIO. 
Exchanges, | 








INCANDESCENT LIGHTS 
SWAN INCANDESCENT ELECTRIC LIGHT CO. 


OWNERS OF THE 


SWAN PATENTS FOR THE UNITED STATES, 
ARE PREPARED TO GRANT LICENSES TO COMPANIES TO SELL AND USE THE SWAN INCAN- 
DESCENT LAMP, INCLUDING OUR PATENTED HOLDERS, SWITCHES, CUT-OFFS, ETC. WE 
GUARANTEE OUR LAMP AND TO DEFEND THE VALIDITY OF OUR PATENTS. FOR TERMS 
OR INFORMATION, APPLY TO 
THE SWAN INCANDESCENT ELECTRIC LIGHT CO.. 
853 Broadway, Cor. 14th Street, New York, 











